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BEHAVIORAL SCIENCE SERIES 


The Van Nostrand Reinhold Behavioral Science Series will publish a 
broad range of books on animal and human behavior from an etholog- 
ical perspective. Although presently observable behavior is the focus of 
this series, the development of behavior in individuals, as well as the 
evolutionary history in various species, will also be considered. It is felt 
that such an holistic approach is,needed to come to a fuller understand- 
ing of behavior in general. This series is ‘a Contribution toward this goal. 


Erich Klinghammer, Consulting Editor 
Purdue University 


Preface 


An author, boxed in between covers, sometimes finds in the Preface 
his opportunity to apologize for the urge to write a book; it is much 
more comfortable to explain why he has not written one. 

The six essays that follow simply do better than that book would 
have done. They dot ten years of a quest that was older by a number 
more, and that continues. So, together they work upon a theme, yet 
each may be read without its demanding that the reader first have 
trudged through its predecessors; it only suggests, mildly, that he might 
have found himself aided had he done so. Furthermore (confessio 
auctoris), an idea is more intelligible if its ontogenesis has been traced. 
And yet more—an earlier Urdummheit is then on record, to be re- 
Paired later, while the reader watches, by the author himself if he is 
fortunate, or by other students who can see better. There is seminal 
Virtue in a “primal stupidity.” 

The quest shall be indicated in due course. When at last it was 
under way, it justified an occasional report. There follow six of them. 

I am profoundly grateful to my friend, Professor Erich Klinghammer, 
psychologist, of Purdue University, consulting editor of the Van 
Nostrand Reinhold Behavioral Science Series, for his appreciation 
of these and others of my essays, and his urging that the six join the 
Company of the publications; and to Mr. George Narita, editor of the 
Professional and Reference Book Division, who is guiding the series 
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into print. Its various authors are a goodly fellowship in which to 
find oneself. 


A publication note. This collection was initiated by Professor Ilse 
Schwidetzky, head of the Anthropological Institute of Mainz Uni- 
versity and by the S. Fischer Verlag, Frankfurt a/M (Ilse Grubrich- 
Simitis, editor in chief). Essays 1, 2, and 6 appeared, translated into 
German, as Das Biogramn: Anthropologische Studien, in Fischer's 
CONDITIO HUMANA series; numbers 3, 4, and 5 are freshly added 
to the present volume. Number 1 has never before appeared in 
English. 


Berkeley, California Earl W. Count 


Introduction 


In Search of the Biogram 


There seem to be three kinds of approaches taken in textbooks that 
introduce college students to “anthropology”: the evolution of man, 
from primate ancestry to modern races; “culture,” commencing either 
with archeology or with ethnology; and a tandem of both. 

Any and all three are discomforting to an alert mind—be he stu- 
dent or lifelong professional. For, he finds two loaded boxcars, one 
full of biology, the other of sociality. A college curriculum may in- 
deed couple them, for the time being; the professional is at liberty 


to uncouple them forever afterward. à 
here is man—but no coherent image of him. Coupled boxcars do 


not demonstrate that the shape of human culture for all time to come 
was given when a particular animal form changed and developed in 
a way that predetermined a life mode that could have arisen in no 
other wise. The student will follow his senior professional in the 
belief that, sometime during the latest stages of that.bodily evolution, 
a “new kind of evolution” took over, which led men even farther 
away from the collateral descendants of their common ancestry. Thus 
Culture is the product of a unique mind; it has its own laws. A cul- 
turologist, if he so chooses (and he often does), is free to assert that 
in human evolution intelligence and environmental conditioning have 
Superseded, even “dissolved,” “instincts.” We are still waiting to 
discover the precise meanings of these notions, however they be 
expressed. Lore and science do not mix well. 
ix 
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If our strictures are Draconian, it is because nothing less than a 
crucial issue of civilization is at stake, to which we must finally return. 
That aside—the gaunt condition just delineated impelled us, more 
than two decades ago, to a naive question. Surely, all the while those 
pre- and proto-humans were becoming what they did, their com- 
munal life-patterns continued, brain and behavior evolved concord- 
antly; surely there could have been no time when some tertium 
quid slipped in, when something strange happened within a nervous 
system so that “instincts” waned as intelligence grew; did life-mode 
develop genuinely new ways of evolving? 

There is a primitive wisdom of science that urges to naive ques- 
tions, when we face a blank wall. The rest of the canon prescribes 
that there shall be only sophisticated answers to such questions. 
Wherefore, we shall not start from the premise that man’s life mode 
is unique among all animals—any fool can see that—and shall refrain 
from telling students so. We ask: Is man’s (social) behavior that of a 
primate, a mammal, a vertebrate even, as completely and unexcep- 
tionally as his body is, and for exactly the same fundamental reasons? 
Of course we know, and we are not forgetting, that man has his 
superlatives and his “uniquenesses,” within some frame of discourse; 
that he has a capacity for creating values and living by them, or for 
destroying himself when he destroys them; that he has powers for 
“agony and ectasy”; that he is impelled to convert the means of live- 
lihood away from animal simplicity and toward hugely elaborate 
efforts, which in the end give him exactly the same amount of 
sustenance as that of his far less endowed fellow creatures; that ap- 
parently he alone has anxieties about what his fellow humans think. 
All this, and much more, tolerates no simplistic explanation; yet the 
stubborn truth remains: Either we shrug the problem by invoking a 
tertium quid, or, because our mentation is scientific, we renounce 
any ex nihilo hypothesis, and insist on natural laws. 


When, in 1951, our question first arose, interest in primate behavior 
was far less than it is today. Anthropologists, at least, got along very 
well without paying it mind. Very fortunately this is no longer true; 
yet primate behavior in its turn has hardly been cast in the larger 
mold of mammalian behavior. As for a cast of vertebrate configura- 
tion, the widest circle of all, there is none such. A science of general, 
comparative psychology does indeed exist, though still in its infancy. 
It is possible to hold symposia where papers on bees, fishes, dolphins, 
monkeys may all be poured out together; and ethologists have in- 
deed been doing yeoman service among invertebrates and verte- 
brates alike. Still, we do not yet have in the behavioral sciences the 
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equivalent of an evolutionary comparative morphology such as exists 
in the sciences of body. The reasons therefor are, of course, histori- 
cal; but the condition is there. 

The concept of the “biogram” is introduced in the first essay. In 
its broadest application, the term denominates the life-mode of any 
animal kind, considered as the expressed aspect of its physical mor- 
phology. More particularly, however, it is the behavior produced by 
that morphology and is exactly as configurative; for structure and 
function cannot but be one entity. Hence, in all its considerations 
there runs an undertone from the biological mechanisms that pro- 
duce it. 

As things turned out, a biogram of the vertebrates proved that it 
could be systematized in parallel with the morphology that forms 
the basis of taxonomic ordering. It proved feasible to reconstruct, 
at any rate in general outlines, a phylogenesis. And thereupon, if one 
juxtaposes an evolutionary account of the central nervous system, 
speculations become highly suggestive. Speculations they remain not- 
withstanding, until and unless neurology and psychology together 
can flesh them out 

Precisely because it was an anthropologist who first asked the ques- 
tion, he turned his back on man; then, breasting the evolutionary 
current, he followed the vertebrates backward, down to the cyclo- 
stomes. It seemed that, as one progressed, the behaviors became 
simplified, stripped of a certain quality of details, while the gross pat- 
tern held throughout. Then, on touching bottom, one could reascend; 
this time, the “embellishments” added on again. Only after all this 
had been tried were man and biogram set to test each other. For 
whatever it may be worth, it seemed that a vertebrate-tetrapod- 
mammalian-primate “biogram” furnished an adequate structure upon 
which to continue attaching the particularly human “embellishments.” 
Quite as importantly, there were found no “residuals’”—no ano- 
malies, no humannesses that refused accommodations. And there 
seemed to be a reverse dividend: without any anthropomorphizing 
whatever, the behaviors of nonhumans yet seemed, occasionally, 
more understandable (sometimes, even predictable!) from a human 
condition. Lorenz’ “King Solomon's Ring” appeared unexpectedly 


potent. 


Naturally, the hypothesis of the biogram cannot be validated by 


One, or by even a score, of researchers. Still, the next four studies put 
it to some testing; and on these occasions, with the frank intent of 
seeing whether man is the more intelligible from them. To wit: 
Suppose that a certain behavioral complex is identifiable in non- 
humans, who, however, are assumed to reflect fairly some ancient 


xii INTRODUCTION 


stem-ancestral pattern: What has happened to it, in the making of 
man? The second essay extracts from the primate reproductive cycle 
a segment which we labeled the “lactation complex”’—clearly, a 
configuration at once anatomical, physiological, biochemical, psy- 
chological. Some of its ingredients are traceable even to the reptilian 
level; it becomes a definitive complex with the organization of the 
mammals; it undergoes some interesting and peculiar modifications 
as the primate order itself evolves; it changes hardly at all, physically, 
from the ape level to man. But psychologically, this mother-offspring 
relationship becomes markedly richer as the brains of monkeys and 
apes build upon it further interpersonal relations; and it is enormously 
magnified as the brain of Homo sapiens takes over. 

The third essay picks up some observations dropped in the first one, 
concerning the evolution of the human version of primate familialism. 
It seemed to us that the lactation complex together with the sex- 
uality dealt with in this note on incest, pretty much outline the es- 
sentials that are the seedbed of this fundamental of human sociality. 

The fourth and the fifth essays, unlike the second, consider some- 
thing about man that finds in apes none of a complex already and 
long since formed, which can be taken over, so to say, by an evolving 
human mentality. In the origin and evolution of the speech function 
(“phasia”), we have our safest encounter with a “break” or a 
“discontinuity” between ape and man; we may investigate more 
precisely just what such a discontinuity consists of. Yet we are com- 
mitted, by hypothesis, to the speculation that this capacity too must 
have expanded, from an antecedent of not-speech. And now we 
find ourselves closely committed to an evolution of neuropsychologi- 
cal mechanisms. For, while indeed we may await eagerly whatever 
the students of primate psychology discover, if and as they crack 
the codes of utterances by monkeys and apes, instinctively we feel 
that such evidence cannot but be slender when the magnitude of the 
problem is realized. 

“Lactation complex” and “phasia” together converge upon the 
proposition that at the core of the process which has made man lies 
the evolution of his power for making symbols so thoroughly that he 
has shaped his life by them. Certainly this is no new realization. But 
it is one thing to discourse, as anthropologists have done, on the cul- 
tural consequences of this power; it is quite another to see the brain 
as the maker of symbols—which anthropologists seem not to do. 

From this standpoint, the human relations exemplified in all the 
latter four essays (2, 3, 4, 5) represent different ad hoc exercises of 
symbolopoea, at the human level. (We insert the ‘small print,” in 
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recognition that symbol-making seems not to be quite a human 
“patent.”) The sixth essay (it was written before all but the first) is an 
attempt, not to build a bridge from the symbol-making brain to the 
cultural world it effects, but to place a few stepping-stones across the 
current, that there may be some gingerly, connecting passage. It 
continues to elude us all—this aditus between the scientific world of 
phenomena and the humanistic world of experiences and values. 
It had seemed to us worth the effort to register that an aditus there 


must nevertheless be. 


The search for the biogram has eyed the question that every cul- 
tural tradition, Hottentot, “European,” Papuan, Aztec must ask itself, 
each in its own way: What is man? The answer may be hardly more 
than pragmatic; only philosophers give it a system of thought; the 
devoted may ponder it; it engages the chisel and the brush of the 
Australian and the Eskimo, and those of the Florentines and Um- 
brians. But unless a culture finds a viable answer, eventually it per- 
ishes. Every culture produces a mythology; it is always vaster than 
any of the media that essay to catch it. It is a defensible thesis that any 
Culture may be given some appraisal in terms of the stature of the 
mythology it produces. A mythology is the truth as a culture sees it. 

For it constitutes the world of symbols that man builds for himself 
to live in. It is an ecology that can occupy, full-time, students of 
brain-mind, anthropologists whose specialty is myths and rituals, 

umanists sensitive to the “affecting presence. ` 

We would bring these observations down to the here-and-now and 
the once-but-gone of the human image in our Occidental culture- 
tradition. It has had no coherent human image since the waning of 
the Middle Ages. This is not uttered in reproach, it is a statement of 
human condition. For a millennium or so, an image of man had 
Stood amid a value system and a “sacred” world view. It began to 
Crumble, at the onset of the Renaissance; for in the long run it could 
Not cope with the crowding newer knowledge. Pieces of a more 


There was a striking echo of this when, in 1946, the United Nations was organizing 
itself. The Security Council had met to decide what should be the scope and nature 
Of its agenda. The Western and the Communist blocs had each its dossier of pro- 
Posals; quite pragmatic ones. The Lebanese delegate suggested that the Council 
Should commence with the question, What is man? This the western bloc seemed 
to consider rather idle; the communist said that they already had a sufficient 
answer. Mrs. Roosevelt once remarked, in the writer's hearing, that the most stubborn 
difficulty that was plaguing the groundwork of this international body was its in- 


ability to arrive at common conceptual definitions. 


PAVVA 
With thanks to Robert Plant Armstrong. 
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informed world view and human image there indeed are; we all are 
much aware, nonetheless, that ours is a day of self-doubt. 

Occidental culture today is schizoid. A relatively simple and no 
longer controversial illustration will hint: In 1860, Thomas Huxley 
found himself unexpectedly pitted in debate against the Anglican 
Bishop Samuel Wilberforce, over the issues of Darwin's “The Origin 
of Species.” The bishop was very knowledgeable in the facts of 
current science, and of course well educated in the traditions of his 
civilization, especially the “sacred” ones. According to the folklore of 
scientific history, Huxley’s broadsword smote the enemy hip and 
thigh, and the victory lay with a relentless enlightenment over an 
obstinate and pious obscurantism. But this is not a very enlightened 
judgment. For, each of the debaters was the protagonist of a body of 
achieved values that is the very life-stuff of our civilization. But things 
had come to such a pass that an obsolescent, “sacred” world view 
stood against a newer but callow “secular” one. The debate was a 
skirmish in the self-defeat that our tradition was engaged in. The 
older view was worried and mistrustful of the younger; conversely, 
the latter had been finding the former no longer interesting. 

The same schisis has another and familiar guise: incommunication 
between “science” and the “humanities.” For want of better terms, 
we shall characterize the “sciences” as phenomenological knowledge, 
while the “humanities” are experiential. Science avoids value judg- 
ments; values are what the humanities live by. And a cultural anthro- 
pology has tried to be scientifically objective by developing the atti- 
tude of “cultural relativism,” when values are the question. This does 
not promote an entente with the humanities, of either “sacred” or 
“secular” stripe. To draw a cleavage plane between phenomenological 
and experiential knowledge has been a great achievement, unique 
to Occidental culture-tradition and civilization; but the purchase 
price has been very heavy. The weakness of this achievement’s 
strength has brought to us our desperation. 

So, two anthropologies confront the novice at the university. In our 
time, it is the best that we can offer. Perhaps, in his or her time, or 
in that of their children’s children, some one will do better. We 
shall hope that a man-science and the humanities will have entered 
upon goodly and continuing dialogue. 

Earl W. Count 
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INTRODUCTION 


Darwin brought out his “The Origin 
Thomas Huxley followed it with 
afterwards we would no longer 
f of their thesis, it is because 
d far richer factual and theo- 


One hundred years ago, Charles 
Of Species”; seven years later, 
Man’s Place in Nature.” If a century 
Consider their evidence adequate proo 
Species,” “man,” “nature” have gaine! 


retical content. 

In Darwin’s day, although Cuvier's dictum “II n'y a pas d'hommes 
fossiles” already held premonitory cracks, nonetheless both speciation 
and the phylogenesis of man rested almost solely on comparative 
anatomy (including embryology). Since that time, however, pro- 


Cessual sciences either have been born or have matured; indeed, 
in part, upon their even-handed 


t . 

eir theoretical validation now rests, in i 
applicability to both man and other animals, by virtue of an assumed 
common : j i 

phylogenetic relationship- , B 

—Except for ethnology, oF culturology- II n'y pas d'animaux cul- 
turisés” Itis quite superfluous to remark that the students of humar 
Culture have made successful discoveries and analyses within their 


Published hitherto only in German translation. See Homo 1X:129-146, 1958; X:1-35, 
5-92, 1959, 
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own field of operations without ever anchoring them in biological 
premises. Yet if they were to study, instead, the life modes of any 
other animal species, they would consider themselves ecologists, 
ethologists, or other specialists within the science of biology. To be 
sure, the biological side of human living enlists plenty of study, for 
instance, by the medical sciences; but these in their turn are quite 
able to function without invoking ethnology. When, however, only 
pragmatic reasons can be adduced for making the life mode of man 
the one exemption in all nature from a primal dependency upon or 
rooting in biological regularities, the scientist cannot rid himself of a 
certain unease. 

Ethnology treats a culturized life mode as though it were a nova 
in evolution. We repeat—this is allowable and fruitful, up to a point. 
But this is far from permitting one to erect some kind of “psychozoic 
era” as a capstone to the succession of life ages that parallel the 
geological series of rock formations. Of course, this is not something 
which we can lay at the door of the ethnologists; but rather at that of 
certain evolutionists. It deserves mentioning nonetheless; for it illus- 
trates a certain trait of our Occidental cultural tradition. Our tradition 
starts with the distinctiveness of man over and against all other crea- 
tion; so that only with reluctance has it come to recognize the 
weight of the similarities. In this, it betrays us. The reordering which 
scientific philosophy has brought to our tradition has lain in the 
principle that particularity must be identified and measured in terms 
of departure from a more embracive regularity already established, or 
established in the same operation that identifies the particularity. 

In the study of man, we have not yet filled the gap between the 
primates with no-culture and the primates with culture. Until we have 
plausible speculation as to how the latter life mode has evolved out 
of the former, we cannot have a holistic anthropology.’ The pre- 
hominid and protohominid bodies fived the lives of prehominid and 
protohominid primates. A Ganzheitsanthropologie is necessary if we 
are to “place” “man” in “nature.” 

Unfortunately, plausible speculation is as far as we can ever get; 
for there is no prospect of our ever recovering the life modes of 
fossils. Our speculations must continue to rest upon no more than a 
comparative biosociology of extant vertebrate forms. This fact we 
never dare forget. 

Such a biosociology, however, is feasible. It is a comparative study 
of how the individuals and the groups of individuals within a given 


1Cf. v. Eickstedt 1936: “Ganzheitsanthropologie.” 
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animal species-community interreact, and how those interreactions 
stem from their biological constitutions. 

We have the right to assume, as a working hypothesis until and 
unless proven wrong, that the architecture of the central nervous sys- 
tem common to the vertebrates functions essentially in the same 
way in all of them; and thus far all experimental work indicates that 
this is so. The present study (it is an abstract of a much more exten- 
sive one) considers “behavior” as the symptomatics of neurophsysio- 
logical processes that are externally observable. “Behavior” is no 
more all that takes place than pains, cramps, nausea are all there 
is to appendicitis or cholera. Behavior is the externalized portion of 
a syndrome which includes visceral and other physiological tonici- 
ties; the syndrome may include alterations of bodily appearance not 
of the voluntary nervous system: blushing, paling, 
melanophore intensification, enlargement and engorgement of watt- 
les—to say nothing of changes in blood pressure and biochemical 
states of the blood, etc. If we care to distinguish between physical 
and behavioral changes, that is our privilege; it is also our artifact. 
It is justifiable pragmatically, but it distorts the reality. A situational 
approach, on the other hand, looks for a syndrome possessing a 


configuration. 
Just as we find t 


under control 


hat bees and termites possess life modes that 
are part of their total organismal configuration, we have a right to 
look for a life mode among vertebrates that is part of their phyletic 
configuration. We may expect the evolution of vertebrate form to 
include evolution of life mode. And we have justification in expecting 
that man’s vertebrate constitution, from which he obviously has never 
been emancipated, will include a life mode which, no matter how 
culturized, remains indissolubly a part of that constitution. In the 
course of this exploration, we may hope to discover the route by 
which a life mode of no-culture has naturally become culturized, in 
pace with the emergence of those (anatomically and physiologically 
quite secondary) peculiar modifications of the brain which distinguish 
man from his Primate relatives. Indeed, there is no other imaginable 
way by which we might make the discovery. — 

A “culturized” life mode which nonetheless is primate and verte- 
brate inevitably raises the question of “instinct” and “intelligence.” 
Certainly it should not need to be said that the question is far beyond 
the scope and the capacities of the present study. Fortunately, how- 
ever, thanks to the students of the psyche, our conception of both 
instinct and intelligence has become scientifically sophisticated. Be- 
sides this, the students of neurology are beginning to place their 
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fingers upon the brain mechanisms which operate in the production 
of complex psychological phenomena. We can utilize their findings; 
but over and beyond this we can watch the vertebrates as they evolve 
ever richer content within their basic behavioral configuration, and 
note certain cerebral elaborations which have accompanied this evo- 
lution. We shall not try to establish cause-and-effect; but the mere 
act of juxtaposing has value—if for no better reason than that it seems 
never to have been done before. 


THEORETICAL CONSIDERATIONS 


Some theoretical propositions will be advanced first, without proof, 
to offer a point of view. 

1. Anything less than organism-in-environment is an abstraction. 
Furthermore, every organism deals with two environments; the world 
about it and its own internal organization. The nervous system itself, 
a part of the latter, is the device whereby the organism mediates 
between these two environments. The organism, however, has an 
“interest” vested only in its own internal environment, which con- 
stitutes its self; and not in the external environment. 

2. This hypothesis restores to the organism the autogenous char- 
acter that is denied it by an approach which would view behavior 
merely as an adjustive response or reaction to an initiative coming 
from the environment. The external environment—the physical world 
—does not present “stimuli” to any organism. The external world, as 
far as the organism is concerned, is composed of regularized energies; 
it is the organism that converts them into stimuli by means of its 
own neural mechanisms. The process of “digesting” an energy and 
converting it into a stimulus begins with the sensory receptors, the 
rest of the nervous system is both a further digestive and an assimila- 
tive mechanism. 

3. This affords theoretical backing to v. Uexkiill’s “Umwelt” and 
“Merkwelt” concepts, which we adopt. 

4. Psychologists reject today the notion of there existing a special 
“social instinct.” Nevertheless, it is universally true that individual 
animals “react” to their own kind with patterns of special behavior. 
This makes of every member of such a group an item of environment 
for all the other members, so that there is no essential difference 
between an organism and this social environment of which it is a 


Part. We shall call this the ‘self-environment” or “autocoenosis” of 
the species. 
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Although peculiar reaction to one’s own kind is social behavior, 
it still does not constitute social organization. The latter comes into 
existence when the total behavioral repertoire of the species is split 
up and distributed differentially among the member individuals, so 
that part of this total is elicited as an initiating act in one individual 
toward another, and another part is the response of the other to that 
act. Initiating and responding acts are different; and a response can- 
not occur without an initiation. This builds up a system of comple- 
mentations, in which one act has but incomplete “meaning” without 
its complementation. Clearly this is much more than mere gregarious- 
ness, where each individual exercises the entire behavioral repertoire 
in the company of his fellows. Among lower (invertebrate) species, 
one often encounters animal activity within an aggregation; when 
numbers have assembled because one common stimulus draws 
them, we have a congregation;? but this is not social behavior, and 
cannot itself initiate social organization. 

Two individuals thus socially interdependent may be considered 
a “minimum society,” if one so chooses. A heterosexual pair of 
dung-beetles engaged in stocking a nest for eggs are such a society, 
though a temporary one. But among both insects and vertebrates, 
there are genera in which the behavioral repertoire is exercised 
completely only if the group is much more numerous. In such cases, 
we do not find the randomness, so to speak, of the “Brownian 
movement” seen among physical particles; instead, it runs through a 
programmatic course of behavior. This makes the configurative ap- 
proach to the study of societies indispensable. Pes 

5. More analytic studies than the present one should find it con- 
venient to treat a social group as a closed system or field, in which 
every individual is a nucleus of social energies, and the psychological 
orientations are taken as vectors. Thus, whenever individuals mobilize 
their energies toward some goal (“interests”), the vectors become 
polarized to produce subfields. If this closed system be passed 
through the time dimension, it will be found that the polarities of sub- 
fields undergo transformation; yet the transformations themselves 
are dependent functions of some dynamic pattern, some configura- 
tion, which “controls” the changes. 

The annual cycles of vertrebrate societies offer plenty of material 
for such analyses. If, in the springtime, lengthening daylight “acti- 
vates” the pituitary gland and sets in motion the reproductive syn- 
drome, it is after all the inherent constitution of the animal itself 


2Cf. Allee, 1938. 
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which determines the particular course of actions which the animal 
will enter upon. 

In terms of a field composed of social energies and vectors, the 
distances between the individuals represent equilibria between at- 
tractions and repulsions. In a highly gregarious society, the attractions 
are such that the individuals exist in close propinquity, the areal 
population is high, and interindividual energy discharges are fre- 
quent, which tend toward varietal reduction, to closer approaches to 
some stereotypic mean, as it were. In so-called “solitary” species, 
centrifugal energies carry the individuals farther apart before an 
equilibrium is achieved between attractions and repulsions. But all 
these balances change cyclically. For instance, at the onset of the sex 
cycle the individuals’ psyche changes tonus; the animals tend to 
congregate until a set of internal tensions have been grounded. It 
needs emphasizing that dispersal and keeping distance between indi- 
viduals is a social phenomenon quite as genuinely as interindividual 
attraction is. A period of the one condition is usually followed by a 
change and trend toward the other. The changes may occur in rapid 
or slow cycles. 

The psychological life space does not coincide with the areal life 
space. The former extends over the area occupied at any time by the 
social group. A gregarious group such as bison may possess an en- 
ormous life space yet occupy but a fraction of it areally at any time; 
the herd then moves about more or less compactly: its psycho- 
logical life space travels with it. For a species of solitary livers, on the 
other hand, the psychological life space is diffuse, and may practically 
coincide with the areal life space. Here individual ranges subdivide 
the areal life space of the species. 

6. We accept the psychologists’ conclusion that “social” behavior 
is but general behavior of the animal adapted to particular conditions 
and organized toward its fellows. At the same time we shall treat all 
behavior as but the externally visible symptomatics of neurophysio- 
logical processes; and therefore, like all symptoms, only a fraction 
of what is really going on. Moreover, one and the same symptom is 
capable of being produced by more than one internal process or state. 
Psychic responses are versatile; they may enter into the composition 
of different syndromal patterns. 

7. We shall be much concerned with syndromal behavior. The 
greater bulk of laboratory experiments in psychology are concerned 
with items of behavior, and therefore are not designed to operate on 
the level of syndromal configuration. (This in no wise disparages those 


experiments. Without their results, we could never pass to the study 
of syndromes.) 
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Some new terms will be necessary. 

a. There are no “gregarious” and “solitary” species—only societies 
that alter their degrees of individual dispersal and congregation 
periodically, according to their peculiar internal constitutions and the 
situational circumstances. All the members of a species must at some 
time and in some way react with their own kind; therefore any 
group that is being viewed as a social system in any state whatever is 
termed a coenonia. The penguin coenonia is continuously gregarious, 
the red deer coenonia lives as sex-societies when not in rut, and in 
small subgroups at that; but the sexes mingle in a way characteristic 
of the coenonia when rutting season is on. During sex quiescence, 
the coenonia of the Anolis lizard disperses, the individuals become 
ans that, not only does each live by itself, it 
hen one of its own kind approaches. The 
term may be used generically or specifically; as—the coenonia of the 
genus Homo, or a coenonia composed of a group of intercommuni- 
cating villages. The term is dynamic, and not static, in that it empha- 
sizes the reactivities of a group and not the numerical and corporeal 
composition of the group. 

b. The life cycle of the individual, the life mode of the coenonia 
or species or even phylum, taken as a cycle, is its biogram. Only by 
following individual or group through a whole period until all the 
processes commence to repeat (i.e., over an entire cycle) can we 


record its biogram. 


solitary; which me 
also pays little attention w 


c. Such terms as “appetitive behavior” and “consummatory act” 

are adopted from Craig (1918) and from the ethologists.® 
d. Complex behavior patterns are marshaled about some general 
interest polarities”); hence a syndrome; 


and prolonged “interest” (“i he 
for instance, the “reproductive syndrome.” Implicit are the neuro- 
logical mechanisms involved, and the endocrinal tonicities; in other 


words, the syndrome is a total psychologic and physiologic condition- 
and-process. Within the syndrome there are psychodromes, com- 
pounded in varying degrees. Here we are thinking of behavioral 
segments; for instance, the nesting, courting, parental psychodromes. 

e. We shall find that the biogram of vertebrates contains two 
phases. Vertebrates signalize the onset of their reproductive periodi- 
city and its cessation by changing the territory of operations. This is 
a “phase migration.” ‘ : 

g. Putatively, sometime during the Miocene and Pliocene, the 
Homindae emerged from an ancestral alloprimate stock. The incipient 
stage is that of the pre-; the earliest and most primitive yet unmis- 


3See Tinbergen, 1951, p. 104 ff. 
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takably hominid stage is that of protohominids. For our purposes, the 
terms need not be defined any more closely. They cover the period 
when there evolved those cerebral mechanisms that have made 
symbolizations, technologies, and all cultural skills possible. It is 
assumable that “brain does as brain is.” 

h. For the evolutionary process whereby the hominid emerged from 
the alloprimate, we shall adopt the Spanish term hominaci6n; hence, 
homination (sive Menschwerdung). 


PROCEDURE 


We shall gain perspective if we attack the subject of the biogram 
among insects, particularly the colonial forms, before moving on to 
a survey of the vertebrates. The latter survey will be interrupted to 
introduce the subject of the vertebrate brain in its relation with the 
evolution of social behavior, before we pass from brains without a 
developed neopallium to the mammals. We shall narrow the survey 


of the mammals progressively down to the primates and finally to 
men. 


THE BIOGRAM OF INSECTS 
Umwelt and Constitution 


A horse and a bee sharing a meadow are in the same environment, 
but not the same Umwelt. They possess different ecological dimen- 
sion ratios—the relativities of their bodily dimensions to the dimen- 
sions of the environmental details are obviously different: each or- 
ganism constructs a different world-as-problem. For each, that world 
was to a certain degree predetermined for it when its aquatic palae- 
ancestors developed, respectively, a chitinous exoskeleton and a 
cartilage-calciferous endoskeleton. When once terrestrialized, the 
chitinous exoskelton permitted Orthoptera with a wingspread of 70 
cm; the bony endoskeleton, the dimensions of Brontosaurus and of 
Baluchitherium. Let the arthropod exoskelton be cited in a spirit of 
Pars pro toto: in reality it is an integral part of a more embracive 
configurative economy that explains at once the Umwelt of insects, 
their psychoneurological construction, and the devices which express 
their sociality.4 


4Cf. Kennedy, 1927. 
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The joined exoskeleton allows, over the range of the insect class, 
an astounding variety of relatively gross movements, but a limited 
repertoire of these per individual. The insect is a peripatetic tool kit. 
When it alights from flying, or falls to the ground, the shock is 
absorbed by a passive and solid framework—in contrast to the per- 
formance of the vertebrate, which relies upon the psychomotor 
pilotage of a cerebellum. 

The insect exoskeleton permits instantaneous access of oxygen to 
the bodily tissues, yet prevents the desiccation of a body possessing 
a large surface relative to small volume. The insect can range from 
relative quiescence to a blazing activity instantaneously. 

The brain is, of course, calibrated to the quality and variety of 
possible bodily movements; yet, limited though it is in this direc- 
tion, it has developed an astounding capacity for harboring complex 
behavior chains that are transmissible only via the gene constitution. 

This capacity is indeed so extreme—particularly among the colon- 
ialized genera—that they seem to have trapped students of behavior 
into overspecifying the differences between “instinctive,” “learned,” 
and “intelligent” behavior. Later, there will be occasions to bring up 
this subject again; at the moment, suffice it to remark that “instinc- 
tive” behavior is now seen to be not nearly so completely auto- 


matic and rigid as was once believed. 


Insects as Terrestrial Evolutes 


The Phylum Arthopoda, like every other animal phylum, had its 
origin in the sea. With negligible exceptions, it is one of the only two 
phyla that have succeeded in establishing terrestrialized forms, the 
other of the two being the Chordata. 
Sociality is never more than rudimentary among the aquatic classes 
of the phylum. Aggregations and congregations occur, but no socie- 
ties. Societies—colonies”—exist only among the insects; and then, 
as compared with the many noncolonial forms, they are actually rare, 
even though these colonial forms have proven enormously successful. 
Wheeler® declares that socialization has been attempted by insects 
at least 30 different times, in 8 of the orders; and 12 of these attempts 
have eventuated in full-dress socializations. In other words, the arthro- 
podal pre- or proto-insects became terrestrial animals long before 
they evolved social configurations. These social schemes, therefore, 
have been founded upon an already terrestrialized body form. 


51928; p. 16. 
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This is a cardinal point. As we shall see, the vertebrates possess a 
rudimentary social configuration while still aquatic—and this scheme 
has evolved apace with terrestrialization; it therefore is a built-in 
ingredient of the vertebrate form itself. There has been no chance 
for it to arise repeatedly on separate and independent occasions. 

Despite the fact that various insect lines have developed socialized 
biograms separately, they all naturally have exploited only the arthro- 
pod architecture which their palae-ancestry has bequeathed to them. 
A number of tangible life features have been utilized, variously, to 
this end; and no one of them, but only the way in which they have 
been combined, is accountable for the colonizations of termites, 
ants, wasps, bees. This deserves a treatment, since it illustrates in a 
classic way the configurative nature of social evolution. 

1. The arthropod body is metameric and the metameres prove 
capable of particular specializations, yet each conforming to an over- 
all bodily configuration. This Capacity is older than the insects, who 
have continued to exploit it. 

Coupled with this is the ontogenetic phenomenon that growth re- 
quires a periodic shedding of the old chitinous envelope and a 
secretion of a larger one (molting). 

The most primitive ord 
bination (they are ametab 
young are but imperfectly 
acquire additional bodily 
are hemimetabolous), Th 
The most evolved insec 
Successive instar is morph 
ing the phylogeny of these insects, the processes of ontogenesis have, 
So to speak, been sorted 
that new ingredients may 


find the stages of larva-pupa-adult; both the larva and the adult are 
hatchlings, each with a 
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young, usually seen as parentalism; but furthermore the life span of 
the elder must overlap that of the young. 

The several successive steps of preparing a nest or chamber for 
the eggs, tending them during incubation, and even guarding the 
hatchlings until they begin to fend for themselves, occur already in 
as lowly an order as the Dermaptera; they occur in any number of 
more evolved orders, notably the Coleoptera, where there are degrees 
of cooperation between both parents. 

Now, we may consider these features to be the resources from 
which colonialism may be built; yet none of them has been a primum 
mobile toward colonialization of the genus. Thus: 

The Isoptera (termites) are no more than hemimetabolous. They 
are nonetheless thoroughly colonialized; and their behavioral reper- 
toire surpasses, perhaps, the most evolved of all other insects. The 
termites have built for themselves exceedingly elaborate environments 
—vast chambers and galleries, where they cultivate “vegetable gar- 
dens” and raise “cattle.” Their polymorphism, with its attendant 
specialization of functions, exceeds that of any other order. The young 
are born as nymphs, into an environment already engineered by the 
older generations; which means that they are actually heirs to a 
technologically produced economy and environment, which will be 
theirs to carry on. The more primitive care of the young by their 
Parent has evolved into the impersonal parentalism of the colony. 

It is to be noted carefully that, but for the artifactual environment 
already in existence, the instinctive behavior patterns of the hatch- 
lings would not unfold properly. (Evidence has been gathering in 
recent years which proves that an elicitation from the environment 
must occur at the calendrical moment when an innate psychoneural 
mechanism has reached an operative level of maturity; otherwise it 
remains permanently distorted.) The difference between an insect 
colony and a human society is not that of a complex social automat- 
ism as against a culturized society—as indeed has been asserted on 
many occasions—but between a culture with a high instinctive com- 
ponent and low learning component and a culture with high learning 
component. (We defer comment on the instinctive component in hu- 
man society.) 

A termite colony starts from a heterosexual pair, which first digs 
itself the incipient home of the future colony. Once the female starts 
to lay eggs, she ceases ever to do anything else, her abdomen swell- 
ing to the size of a small finger. (The eggs appear with clocklike 
precision, up to 30,000 a day, and 100 million in a lifetime.) The male 
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remains with her to replenish her with spermatozoa. The castes are 
all bisexual, though in the soldiers and workers the sex organs remain 
infantile. Members of the fertile castes eventually fly off and start 
new colonies. A colony, therefore, is constituted of a pair of parents 
plus their countless offspring. 

The resemblance of this biogram to those of colonial Hymenoptera 
is striking; all the more in that the latter have evolved their schemes 
quite independently. There exist many noncolonial genera (although 
all of the Formicidae are colonial); so that the stages by which the 
colonial Hymenoptera have achieved their biograms can be recon- 
structed. 

In generalized terms, a Hymenoptera colony begins with a fertilized 
female, who starts a “nest,” lays eggs, and tends them; these run 
through larval and pupal stages, finally emerging as adults, who turn 
out to be sterile females. Thenceforth, they enlarge the home, tend 
the young, forage for food, defend the colony, even raid the colonies 
of other genera. Fertile females and males are produced but peri- 
odically (the latter by parthenogenesis); they swarm on the “nuptial 
flight,” and thus a new colony-family-generation is seeded. 

The two schemes are contrastive as well as similar. In both, there is 
polymorphism; the labor is divided between an egg-laying specialist 
(erroneously called a “queen”; she may just as well be called the 
gonad of a social organism) and sterile attendants who do everything 
else; the environments are artificial constructs which are more than 
incubating environments, since they continue to be referent environ- 
ments for the individuals throughout their lives. The members of both 
these orders, evolutionally poles apart, are agriculturists, herdsmen, 
and engineers. Impersonal parentalism exists; from a vertebrate stand- 
point, it is not “parental” but “sororal” care. But this is merely a 
semantic trick; for such terms are misapplications of the terminology 
of human society, where pragmatically “mother” and “sister” have 
social much more than biological meaning. In insect colonies, “kin- 
ship” is an empty and irrelevant term. In an insect colony, where 
status is determined by the rigidity of polymorphism and appropriately 
circumscribed and predetermined behavior, the rearing of offspring 
is a great, impersonal enterprise. Among vertebrates, by contrast, 
status is determined via psychological channels; and this leaves open 
the possibility of developing the familialism of the birds and mam- 
mals. Sex behavior and germ cell production have been eliminated 
(at least under regular living conditions of the colony) from the 


oe while paradoxically, the care for young has been increased 
© what to us vertebrates looks like an “obsession.” 
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There are also contrasts between the two orders. The Isoptera 
have retained both sexes for the work of the colony, though sexual 
behavior is as irrelevant to that work as it is among Hymenoptera. 
And while it undoubtedly is true that to develop the bodily mechan- 
isms—anatomical and psychological—necessary for the life of the 
wasp and ant the immature must pass through a complete meta- 
morphosis (larva and pupa), the Isoptera achieve the equivalent 
result with no more than a semimetabolous arrangement. 

If we turn to the Lepidoptera (moths, butterfiies) we encounter as 
highly evolved a metamorphism and body morphology as that of the 
Hymenoptera; yet these insects never develop colonialism: The adults 
—by contrast with the Hymenoptera—are short-lived; the generations 
do not overlap; provision for the yet unhatched young is compara- 
tively rudimentary. Complete metabolism has not produced a com- 
plex behavioral repertoire, but only a highly specialized body; yet 
there is no more polymorphism than that of sex monoecism. We note 
the contrast with the Isoptera; incomplete metamorphism has not 


prevented the development of these specialties. 

Several points should now be clear, that are important for our 
appraisal of the vertebrates: 

1. Within the class Insecta itself, we find that to possess a resource 
r family is exploited in the construction of a 


which in one order o 
s will happen in all 


scheme of colonialism does not mean that thi 
others which possess it. Furthermore— 
2. There is no simple correlation between de 


evolution and psychological evolution. 
3. Even though colonial configurations have evolved independently 


and repeatedly in the class, and present differences that are integral 
parts of the taxonomic differences within the class, they all prove to 
be variations upon the central theme of “Insect-ness.”” 
4. Though colonialism (socialized living) is present In both the in- 
sects and the vertebrates, and although in both the social schemes 
are constructed out of such things as division of labor, hierarchies of 
status, parentalism, identification with territory and home, on inspec- 
tion these turn out to be logical rather than phenomenal terms; each 
form of colonialism represents separate and independent evolutionary 
processes. The insect social configurations, no matter what the 
differences inter se, stand together over against the vertebrate social 
configuration. 
It has been asserted repeatedly that human socialization has origi- 
nated in answer to the lengthening of the infancy and childhood 
has gone along with the enlargement of the brain. An 


gree of morphological 


period, which 
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analogous point is sometimes put forward to account for socialization 
among insects; the analogy being that elaboration of parental care is 
cardinal in both lines. Wheeler,® however, has remarked that in the 
evolution of insect colonialism, it is the adult stage of life that 
lengthened first, making social life possible; and that consequently it 
is already there to span the period of retarded ontogenesis, when 
that retardation comes about. From what has just been reviewed, it 
is clear that retarded ontogenesis can occur with and without a 
lengthened adult life span (Lepidoptera and Hymenoptera); that 
colonialism can occur with and without retarded ontogenesis (Isop- 
tera and colonial Hymenoptera); and that lengthened adult life span, 
even with retarded ontogenesis, does not inevitably lead to colonial- 
ism (Coleoptera—who deserve far more attention than the present 
account accords them; many solitary Hymenoptera; Diptera. Even if 
the adult life spans of the latter are brief, they are several times the 
length of the ontogenetic life spans). As for the case of humans, and 
other vertebrates, the original statement above is oversimplified to 
the point of being fallacious. For, as we shall see, socialization in the 
lowest vertebrates starts among the young whose parents forsook 
them as soon as the eggs were laid. Human lengthening of the 
ontogenetic life span took place in an already favorable socialized 
environment, one that permitted it to happen. But socially living 
avian and mammalian genera are almost innumerable. The point that 
we may salvage from the apparent or spurious inconsistencies of the 
original claim is nevertheless important: When a species evolves, it 
is the entire constitution which makes a shift; it alters its ontogenesis, 
it alters its adult life mode, its movements, its psyche. These repre- 
sent adjustments within itself. But it does much more: as an adult it 
alters adaptively toward the offspring it will produce; and that goes 
hand-in-glove with the offspring’s altering adaptatively toward the 
elder who is in process of producing it. 

The female Sphex, for instance, goes through an elaborate behavior 
in preparing the nest chamber for her eggs. The acts are telic—that is, 
they have no meaning except in terms of what they accomplish for 
the future offspring; and the offspring are preadapted to exploit their 
mother’s preparations. No mystical or metaphysical doctrine has to 
be adopted before this simple fact can be admitted. In the self- 
environment of animals, adjustive mutalisms—physiological and psy- 
chological both—are intragenerational; but they are also transgenera- 
tional. 


61923, p. 10; 1928, p. 14. 
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There are several further points. Among colonial insects, where a 
colony equals a generation, it is obvious that the “queen” lives as 
long as the colony; but from the standpoint of the developing larvae, 
the important thing is not the life spans of its nurses: It is that there 
shall be an uninterrputed succession of nurses, even if these should 
die. 

And it is obvious that the insect scheme allows but a minimum 
opportunity for anything but biological heritage. (Cultural transmis- 
sion of a sort and of a certain quantity does take place.) 

In a socialized species—one which exists as interreacting groups of 
individuals, whether these be in close and constant association or 
related more diffusely—the total behavioral repertoire of the species 
is never expressed by every individual. Instead, there appear sub- 
types or subgroups, whose expressed repertoire represents a restric- 
tion. This may—and perhaps always does—accompany an expansion 
of the total repertoire of the species. This is much more readily 
visualized among insects than among vertebrates; for the polymorph- 
ism of insects obviously limits individuals to movements specialized 
with their bodily specialties. This, however, in no wise implies that 
their nervous systems lack the behavioral mechanisms which remain 
unexpressed; for the entire psychoneural potentialities of the species 
may well be present, though in many ways permanently latent. The 
point is of theoretical interest only, as far as these insects are con- 
cerned. But the nonsocialized Hymenoptera, though inferior as spe- 
cialists, appear to be more versatile than their socialized cousins: 
It is as though they simply lack the bodily straitjacket imposed upon 
the individuals of a polymorphic genus. Among vertebrates, however, 
the point has livelier connotation. For the only heteromorphism of 
the subphylum is that of sexual dimorphism; and there is good evi- 
dence that the entire behavioral repertoire of a species is carried by 
every individual, and that part of it remains latent by virtue of bodily 
dimorphism. And it seems plausible that this lack of morphological 
specialization is correlated with their superior capacity for modifying 


their behavior. 


THE BIOGRAM OF THE VERTEBRATES 


Introduction 


Theoretical biology has found it convenient to distinguish between 
those life processes which are concerned with the well-being of the 
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individual and those by which the individual transmits its kind. In 
many animals, the reproductive process is but a relatively brief phase 
in the life cycle; among the colonial insects, it is concurrent with the 
life of the colony and is a major focus of social interests. The 
biogram of the vertebrates is engineered on the basis of a two- 
phase cycle: a phase of reproductive quiescence and a phase of 
reproductive activity. Each phase transpires under a different endoc- 
rine presidency; each is marked by peculiar behavioral patterns. These 
phases persist, no matter how gregarious or how solitary the life 
habits of the individuals may be. 

The reproductive phase has received far more study than the non- 
reproductive. The former is the more dramatic: The agonisms of the 
individuals are more varied, more intense, more completely organized 
and patterned. In addition, there have been economic reasons for 
this one-sided interest: The fishing industries are concerned about the 
breeding habits of herring, salmon, tuna, mackerel; seals and mink are 
valued for their fur; huntsmen prey upon ducks, geese, and deer. 

As may be expected, among the lower vertebrates the chief occu- 
pation of the nonreproductive phase is feeding. To the student, this 
lends it a monotony; yet it is not without a social structuring. For, 
if the group be small, the individuals may develop status hierarchies 
and leadership-followership. The individuals manifest practically no 
awareness of sex differences; so that if, in a bisexual group the males 
tend to dominate, it is by virtue of a generally higher metabolic rate 
and aggressiveness. But the difference becomes a relative and not an 
absolute one. However, from cyclostomes to mammals, the brain 
increases enormously in its capacity for versatility of conduct; so that 
the nonreproductive phase fills up with ever richer patterns of psyche, 
until, at the human level, it is in the nonreproductive field that culture 
has had the bulk of its development. 

The vertebrates contrast with the insects in the following biogram- 
matic features: 

All the adults, being fertile, engage in the reproductive activities 
of the coenonia. This is what makes the diphasic biogram operative. 
Vertebrates are homoiomorphic, no matter how solitary or gregarious 
be the life habits of a species at any time; except for the dimorphism 
of sex. Since any degree of bodily hetermorphism confines the indi- 
vidual to expressing less than the entire behavioral repertoire of the 
Species, by this much the vertebrate species are functionally special- 
a a of course, is the biosocial anlage which eventuates at the 
PRED evel in the sex division of status and occupation—which is 

most elemental and the universal functional specialization in hu- 
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man cultures. But no vertebrate species constructs its sociogram on 
a basis of a polymorphism. 

Vertebrate homoiomorphy is even more thoroughgoing than this 
lack of polymorphy would indicate; for even the sex dimorphism is 
but a relative matter. For every vertebrate individual, without any 
known exceptions, is ambisexual—from his/her anatomy to his/her 
endocrinology.? Each possesses, as far as evidence indicates, poten- 
tially the entire psychoneurological and behavioral repertoire of the 
species (of course, with certain bodily performances excepted, which 
are anatomically impossible—for instance, a male mammal cannot 
give birth—and largely under autonomic nervous control). If in any 
species the sexes behave differently, it is because of a hormonal bal- 
ance that is acting selectively upon a common psychoneurological 
repertoire. Egg incubation is a male role in the ostrich but a female 
role in the turkey-hen, because in each species the sensitivity of a 
certain element of psychoneurological mechanism to the respective 
hormonal balances is different. Ambisexualism manifests itself in 
countless ways: in the reversals of parental roles as just illustrated; in 
homosexual behaviors that are occasional or persistent: “effeminate” 
males and virilism among females. It may be involved in cases of 
males with some forms of low dominance drive and of females with 
some forms of high dominance drive—although in this matter we can- 


not be too cautious in our appraisals. At the human level, various 
social groups treat some of the manifestations of ambisexualism as 
a cultural asset. And 


social problems; other groups exploit them as 
ambisexualism has entered into the creation of the sublimest art, as 
well as having generated fathomless personal problems. 

The vertebrates thus are seen to lack the capacity to develop 
stereotypic differentia like those of insects; so that a vertebrate 
society is organized upon a very different principle: that of status, 
which is determined through contact experiences between individuals, 
and so is subject constantly to realignment. Vertebrates living as 
groups whose individuals make repeated contacts arrange these 
statuses into hierarchies. This obtains from fish to bird to mammal. A 
vertebrate society thus gives the picture of being at any moment in 
a state of dynamic equilibrium. 

When two individuals do no 
but begin to adjust a portion O 
the other, we may describe it as 


t simply ignore each other's presence, 
f their behavior to the movements of 
“taking each other's rhythm.” The 


7Myxine—a cyclostome—is even normally a hermaphrodite. Hermaphroditic Anura 


are not uncommon. 
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courting rituals of many animals® are intense and appetitive; but they 
are only special and dramatic cases of the more general phenomenon 
of interindividual reactivity. Particularly, Lorenz® has studied with in- 
sight the “Kumpan” among pairs of birds. On the avian and the 
mammalian levels, if not among the lower vertebrates, heterosexual 
as well as isosexual pairs perform a variety of activities in each 
other’s presence that are not sexually directed, and so stimulate each 
other. A hen who is not hungry is impelled to eat if her companions 
are doing so. In the nonreproductive phase, quite a variety of mam- 
mals travel about in isosexual pairs or groups. After the brood period 
is over, bird mates may continue indefinitely to live together: among 
geese, even lifetime monogamies are established. The phenomena of 
rhythm-taking extends to groups. Excitement, even to the point of 
becoming hysterias, can spread through a flock or herd (stampedes). 
After the reproductive phase is over, migratory birds congregate into 
flocks and spend much time synchronizing their rhythms. 

Primitive human societies make much more of communal dancing 
then do sophisticated societies. Among men there are the preparatory 
war dances; the boatmen’s chanties that synchronize their paddling; 
marching songs; to say nothing of the sophisticated symphonic or- 
chestras of Bali and Vienna. Women grind their corn and hoe while 
they sing in unison or antiphonally. Very significant are the communal 
dances executed by sex moieties: Here the sexes as such “take each 
other's rhythm.’2° The phenomena are real enough; what we lack is 
their study by scientific methods. 

Whether or not interindividual behavior alters among insects with 
population density and quantity, this holds true for many vertebrates; 
possibly for all. Among small groups, opportunity exists for repeated 
contacts with the same individual which does not occur where the 
society is very numerous. Therefore the behavior of the individuals of 
a species may differ markedly, depending upon whether they form 
a large or a small group. One other variable is involved: the psychic 
caliber of the individuals themselves. Psychic caliber is further analyz- 
able: there is the degree of innate gregariousness of the individual— 
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ee faking is an essential ingredient of the mating rituals of a number of 

ye species—most spectacularly, of scorpions. This is true also of vertebrates; 
e very fact that among the latter it is such a conspicuous factor in other 


situati bom aa. i ; 7 
ee as well, serves to emphasize its importance in the sociality of vertebrate 
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which, in turn, belongs within the range of gregarious propensity 
of the species. Yet further—the gregarious propensity may intensify 
or diminish relative to such things as the phase in which the social 
biogram (the sociogram) finds itself at any given moment; that is, 
one and the same society varies its degree of gregariousness cyclically. 
What is most essential to see, in all this, is the fact that the situation 
we are trying to grasp and describe is a fluid one; and all generaliza- 
tions, essential though they be, are limited and even fluctuating. 

An illustration may help here. A penguin society numbers countless 
thousands. While we know nothing about their social relationships 
during their phase of sex quiescence, the behavior of some species 
during their breeding season is rather well documented. Probably 
under the same pituitary activation that operates also among other 
birds, individuals are impelled to depart from their fellows for the 
distant breeding ground. But this social centrifugality strikes many 
of them simultaneously, so that while some departures are individual, 
most are group-wise. Arrived at the nesting sites, members of both 
sexes identify with territory individually, and tolerate the presence 
only of members of the opposite sex. When at last pairing has oc- 
curred, and the next stages of the reproductive syndrome are under 
way, individuals react most frequently with those who are their more 
immediate neighbors. While this produces dominance-subordinance 
reactions among neighbors, subgroups do not seem to form, appar- 
ently because after all the population is a continuum. No “tribal gov- 
ernment” is ever in evidence: The penguin mentality is too small to 
encompass such numbers. Nonetheless, molar suggestibility is very 
strong: Penguins collect in informal and temporary groups for excur- 
sions of fun, and prior to migrations back to the territory of their 
other phase, they perform most astounding mass maneuvers that 
resemble those on a military parade ground. (These have been inter- 
preted as a psychic survival from palae-ancestors who flew when 
migrating.) , 

A further variable in vertebrate conduct is its context; that is, when 
two individuals direct stimuli at each other, the conduct of the 
respondent incorporates situational factors into his answer. Con- 
textual behavior occurs to some degree among at least the higher 
invertebrate phyla, if not in the lowest; but it is well developed even 
among the lower vertebrates. IIlustratively—a fish, lizard, bird, or 
dog defending its home territory against an intruder of its own kind 
can usually defeat him (even when the latter is the more powerful); 
then, if the relations be reversed, the former loser is likely to be the 


victor. 


20 BEING AND BECOMING HUMAN 


Finally, | would suggest that what the psychoanalysts term the “ego” 
(das Ich) has its phyletic anlage in the status mechanisms indicated in 
the foregoing; perhaps—dare we say it?—the “super-ego” also. 


Territorialism 


It is characteristic for vertebrates, when they enter the other phase 
of their biogram, to change territorial setting for it. From cyclostomes 
to birds and mammals, this commonly means an actual migration 
to another territory; so that the habitat range is bipolar. But even 
in those cases where the species remains in the same physical loca- 
tion, it changes attitude toward its territory; we may say, therefore, 
that whether there is actual physical migration or not, there occurs a 
“psychological phase migration.” Whether or not there is a physical 
migration, the new behavior toward territory is the same. It consists 
of individuals, particularly the males, appropriating for private occupa- 
tion some spot that hitherto was “open” country, and exploiting it 
in the reproductive syndrome. The observer's first impression of this 
behavior, which he encounters in all the vertebrate classes, is likely 
to be that the society has temporarily dissolved. On second sight, he 
finds the home spots not maximally but only optimally separated; 
the owners may even keep in touch with each other by advertising 
calls, although this is not universal; there remains some communal 
territory; and the homeowner who is threatened by an intrusive 
danger often can “summon” his follows with his cries. The latter 
phenomenon occurs, at any rate, among reptiles (Caimans) and cer- 
tainly among birds and mammals. This behavioral pattern retires 
with the passing of the reproductive phase. 


Social Behavior During the Reproductive Phase 


For the lower vertebrates, the r 
Why this is so, and what is in 
brates, it gradually usurps a gr 


eproductive phase is much the shorter. 
volved when, among the higher verte- 
eater share of the total time span of the 
diphasic cycle of the biogram, will appear when we come to examine 
the vertebrate taxonomic divisions separatim. At present, it is im- 
Portant that we recognize: (1) that there are patterns of behavior 
which break to the surface only during this reproductive phase; (2) 
that they are under the presidency of a hormonal syndrome which is 
active only at this time, and which is responsible for the activation 


of the neuropsychic syndrome; (3) that the reproductive phase thus is 


manifestly a mood which periodically engages the sociography of a 
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coenonia. The implications for the evolution of human society should 
be clear. Primate society is an evolute from palae-ancestral mam- 
malian society; human society is an evolute from palae-ancestral 
primate society. Phylogeny does not support the notion that human 
society has sprung from an amalgamation of familial units; it does 
Support the notion that the human familial unit, like that of man’s 
relatives, represents a patterned segregation of certain activities and 
interests within a society. Like other points of this essay, this one 
will be brought out more fully later. 

The reproductive phase sees the hitherto homoiomorphous society 
(in terms of its behavior) developing sex moieties; passing of the 
phase witnesses the recession of this social dimorphism. This is but 
one facet of the heightened individualism that appears—that of the 
males “staking out” home grounds, in which they will tolerate no 
other male; and both sexes developing an intolerance of their iso- 
sexuals and an interest in their antisexuals—an identification which 
previously had been nonexistent or, rather, nonmanifest. Yet para- 
doxically, these antagonisms do not disrupt the society. In other 
words, there is a realignment of social vectors and tensors, but not a 
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cancellation. 
The conduct of both male and female vertebrates often appears so 


strangely “human” that it is easy to commit the blunder of anthro- 
pomorphizing. On the other hand, there is nothing unscientific about 
the notion that the similarities are due to a common vertebrate 
souche; and such recognition is the reverse of anthropomorphizing. 
It does not end up by reading into lowlier animal forms the psychic 
complexities of the higher; it does read into the psyche of the higher 
animal anlagen that have been derived from its palae-ancestors, 

The point demands factual implementation. From fish to man, the 
agonistic behavior of males starts with “warning” signals: threat- 
Postures and threat-sounds; very frequently—probably more often 
than not—these rituals are effective in resolving the agonistic be- 
havior, so that fighting does not necessarily ensue. This is but one 
illustration among many. The behavior of vertebrate males bears 
Comparison, not only in the progression of their agonistic rituals, but 
in what kind of things they fight about. 

During the phase of sex activities, males and females seem never 
to develop the same agonistic patterns. From fish to bird and mam- 
mal, we frequently see the males first “fighting it out,” then establish- 
ing territorial stations under a sort of “armed truce”; while the fe- 
males of the same species either identify themselves with a male of 
their choice, or remain grouped and establish “peck orders” between 
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them. Or they do both. This phenomenon, to be sure, is most clear- 
cut among the birds and mammals; but it has adumbrations among at 
least the amphibia and the reptiles. The very modes of fighting often 
differ in the sexes. Male penguins, for instance, stand chest-to-chest 
and flail each other unmercifully with their flippers; female penguins 
may sit on neighboring nesting sites and peck at each other's eyes 
until their faces are bloody. (But both sexes also administer “drub- 
bings” with their flippers, in certain situations.) Roosters and hens, as 
anyone knows, do not duplicate each other's fighting methods, even 
though they possess certain features in common. Male Anolis lizards 
fight when establishing territorial claims during the mating season, 
but otherwise tend to leave each other alone; females, on the other 
hand, tend to quarrel at any time.’ 


Endocrines and Behavioral Homologues 


This raises appropriately the question of what is homologous be- 
havior. It has already been indicated that when once we have gone 
beyond the single act as a behavioral isolate and have recognized the 
syndromal pattern into which it fits, we are in position to perceive 
“meaning.” The syndrome whereby males migrate, select nesting 
sites, repel isosexual intruders, build nests, court the females, tend 
eggs and hatchlings, differs in its details between birds and fishes, and 
even between genera of fishes. Yet the inciting agent is pituitary 
hormone, which is present in all vertebrates. 

If testosterone (propionate) be injected into amphibian, bird or 
animal, it will elicit characteristic yet equivalent (“homologous”) 
“male” behavior in each. But testosterone is a natural secretion also 
of lower vertebrates which has persisted as the higher have evolved, 
and continues to preside over these “equivalents” of conduct. Lacto- 
gen secretion is what induces both male and female pigeons to 
secrete “pigeon’s milk” during the syndrome of caring for the young; 
it induces the female mammal to secrete “true” milk—even though 
in a different body region. The bullfrog secretes a pituitary lactogen- 
ous hormone which, experimentally, induces the pigeon’s crop gland 
to secrete its “milk’”—although this frog never tends eggs or cares 
for young. Lactogen injected into both hens and roosters makes them 
broody;” likewise jewel-fish.!* Mammalian lactogen administered to 
11Greenberg and Noble, 1944. 


12Nalbandov and Card, 1945; Riddle, 1941. 
18Noble, Kumpf and Billings, 1938. 
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Triturus induces this salamander to return to water and eject sperm or 
lay eggs.™* Behind these phenomena lies the fact that the brain from 
fish to man has an essentially common architecture; and that the same 
thing holds for the endocrine system. Referring again to the instances 
just cited—prolactin secretion is indicated as being far more ancient 
a vertebrate property than the lactation of mammals is; and evolu- 
tion should be written not merely in terms of anatomical transforma- 
tions but in terms of transformations within provinces of hormonal 
presidencies; and these presidencies cut across anatomical, physio- 
logical, biochemical, and psychological phenomena. 


Is Vertebrate Mateship Socially Structured? 


Primitive reproductive behavior, whether of animals in general or 
of the most unsophisticated human societies, has so often been 
labeled “promiscuous” that the term calls for an appraisal. Its validity 
at any time will depend upon how it is defined. Beginning with the 
cyclostomes, we already fail to find the mere extrusions of sperma- 
tozoa and ova which characterize many invertebrates; nor yet the 
apparent helter-skelter of the nuptial flight among bees, or the 
massed courting of termites. When a male fish builds a nest, stays 
by it, invites any female who swims through his territory to deposit 
eggs, drives her out after she has done so, then repeats the perform- 
ance with the next oncoming female; while each female repeats her 
share of the performance as another batch of eggs ripens within her, 
but now at another nest—the whole drama has an orderliness about 
it; it has not the randomness of chaos. These are serial reproductive 
matings. On the other hand, when the term “promiscuity” is applied 
to human situations, usually it connotes the disordered violation of a 
moral code which is held either by the culture in which it is occur- 
ring, or by the commentator; that is, it is judged to be chaotic. The 
term cannot therefore be used for both a culturized and also for a 
nonculturized situation without appropriate redefinition; but if this 
is done, what we have is no longer the same word: We have, so to 
speak, two words that are homonyms. In any event, there is no 
vertebrate class wherein sex activity is unassociated with other, adnex 
or associated activity so as to compose a regular behavioral syndrome. 


14Chadwick, 1941. l . i 
15For that matter, these insect courtings are not exactly promiscuous either; actually, 


they are a case of “sorting” which starts as a random affair but winds up neverthe. 
less with a monopolostic pairing of a male with a female. 
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Parentalism 


a. Any provision made by an elder for its offspring is an act of 
parentalism.’® At the cyclostome level, this consists of males selecting 
nesting sites, constructing a nest, inviting a female to lay eggs, and 
milting. The father may linger awhile; but his motivation is unclear 
to the observer. At the teleost level, not only are these acts more 
elaborate, but the father may remain to watch and to fan the eggs. A 
further act is added, also at the teleost level, when he remains to 
keep watch over the hatchlings. Similar behavior occurs among some 
Amphibia; mutatis mutandis, it is the rule among birds. A further 
stage comes into being when the parent (or parents) “trains” the 
young. The cyclostome pattern illustrates “elementary” or “nest” 
parentalism; egg-tending yields us “brood” parentalism; if in addi- 
tion the hatchlings are cared for, it is “full” parentalism or “familial- 
ism”; if, further, there is training of the young, we have “complete 
familialism.’” Yet another complication occurs when the youngsters 
of an earlier brood help care for those of a later brood. This occurs 
repeatedly among birds; there are rudiments of it among some mon- 
keys; otherwise, the only mammal in which it occurs is, apparently, 
man. As it represents rather a reproductive precocity which is pro- 
dromal—which eventually will be directed upon the individual’s own 
offspring—and adds no effective principle to the raising of young, it 
needs no special name. All but the last of the above-given series is 
represented at the level of the teleosts. 

b. We must note the progression in psychology—(l) selecting a 
nesting site, (Il) preparing a nest, (III) courting a sex partner, are 
separate acts; act III has no necessitous connection with acts | and 
ll (and in many vertebrate species, act III occurs without any acts | 
and Il); but acts | and Il are “meaningless” unless followed by act III. 
This observation serves to illustrate the interrelated nature of “syn- 
drome” and “configuration.” 

With the appearance of brood parentalism, the parent has devel- 
oped a behavioral attitude toward the genital product. This product 
actually is a new individual already; but it is not one where there can 
be a behavioral reciprocation or mutualism. But when at last the par- 
ent cares for the hatchlings, we discover also that the hatchlings 
Orient toward the parent: There is sociopsychological reciprocation. 
It occurs, to be sure, between a matured and an immature psyche; 
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and the matured one is not engaged in eliciting new behavioral pat- 
terns from the immature. When we reach the level of familialism— 
confined to the avian and the mammalian levels of cerebral evolu- 
tion—the parent engages in applying programmatically—that is, ac- 
cording to a segmental pattern that is synchronized with other devel- 
opments—certain appropriate stimuli which are essential at particular 
times if innately determined psychic mechanisms are to unfold 
properly. 

c. It is important to notice that the earliest parentalism is exercised 
by the male rather than the female. This continues to occur among all 
classes but the reptiles and the mammals. Female cooperation, and 
even sex-reversal of the role, begins to appear in phylogeny at the 
level of the fishes. A few more details of this matter will be forth- 
coming later; for the present, the essential points are: (1) Such 
parental exercise by either or both sexes can be readily shown to 
derive from the essential ambisexualism of the vertebrates; (2) par- 
ental care among the vertebrates is not to be identified without 
further ado with the female sex; it is to be defined, rather, simply as 
the pattern by which a vertebrate generation provides for its off- 
spring. If this startles, it is but a reflection of the fact that the reader 
of these lines is a mammal—a member of one of the only two verte- 
brate classes where parentalism is unexceptionally and elementally a 
female task. 

d. The progressive parentalism in the phylogeny of the verte- 
brates adds sequels to the original drama of the reproductive phase 
(the erotic one) which are nevertheless of a considerably different 
nature from the original. Caring for eggs and young obviously has an 
Orientation upon an object other than one’s sex partner. Among the 
higher vertebrates, and perhaps also among the lower, eroticism and 
broodliness do not come under the same hormonal dominance. But 
evolution of the vertebrates in terms of evolving hormonal patterns 
as parentalism becomes more complex, is a very significant story that 
seemingly is not destined to be written down in the near future. In 
the course of evolution, however, as the reproductive phase comes 
to occupy an ever-greater proportion of the time taken by one entire 
diphasic cycle of the biogram, it is the brooding subphase more than 
the erotic subphase that has been extended. Thus it comes about 
that mares, who are seasonally polyestrous, have a gestation period 
of about eleven months. Since this is followed by a period of lacta- 
tion, it is tantamount to saying that this animal has come to possess 
no period at all in which she is free of all sex hormone dominance 
whatever. We shall discuss the primates later. 
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The Juvenile Age-Peer Group 


Where species exercise nothing more than nest parentalism, the 
young never have contact with their parents. As they all start existence 
at roughly the same time, they hatch practically simultaneously. They 
are born, that is, as an aggregation; but they quickly develop into a 
congregation, wherein they begin to interstimulate. Socialization by 
one’s age-peers is for the vertebrate the primal agency for establishing 
status. Later, as familialism emerges in phylogeny, orientation to the 
parent begins practically simultaneously with orientation to one’s 
nest siblings; at highest levels—among birds and mammals—it sets in 
almost immediately after hatching or being born; and so it begins 
even before the more primitive orientation does. Nevertheless, this 
more ancient process increases as the juvenile matures, while the 
orientation to the parent diminishes. At the bird and mammal levels, 
where the young undergo a prolonged period of psychological as 
well as physiological dependency upon a parent, we often find the 
parent eventually “dismissing” the offspring by some positive act. 
Thenceforth the young ceases to be “offspring,” the parent ceases 
to be “parent.” Every psychologist is familiar with what happens, on 
the human level, when parent and offspring fail to carry this process 
through. Apparently there are no human societies which do not 
acknowledge this fact in some culturally formalized manner. This 
socialization by one’s age-peers is destined to continue throughout 
the individual's lifetime. This further illustrates the principle that the 
familial is episodic within the larger framework of the total society 
(vide ante). We shall recall it again, when at the human level we 


deal with the matter of family of provenience versus family of pro- 
creation. 


A SYSTEMATIC COMPARISON OF VERTEBRATE BIOGRAMS” 


We shall survey some essential features in the biograms of successive 
phyletic levels of the vertebrates. Once again we remind ourselves 
that a comparison of extant forms can never replace comparison 
of extinct forms. Our handicap, moreover, is even more serious: The 
Survivors of the classes represent in some cases dominant faunas; 
others, only remnant faunas which are often as atypical of their cate- 
gory as can be. Except for the cyclostomes, the class Agnatha is 


‘The taxonomy used here is mainly that of A. S. Romer. See his “Vertebrate 


Paleontology.” iHs scheme is excellent, though not universally accepted; in the 
Present situation, it is eminently usable. 


THE BIOGENESIS OF HUMAN SOCIALITY 27 


extinct; only three out of six amphibian orders survive, and they are 
at a far remove from those that gave rise to the reptiles; similarly, only 
four of the sixteen orders of reptiles survive, all carnivorous, and very 
unlike the respective orders which gave rise to the mammals and the 
birds. A curious consequence is that it is possible to make speculative 
inferences about features of the biograms of Archosaurs from those 
of their avian descendants, which do not actually obtain in the 
reptilian orders that survive. Furthermore, we discover that birds and 
telerosts resemble each other strikingly in their biograms, while 
differing extremely in habitat and bodily form; furthermore, they 
represent separate branches of vertebrate evolution—by odd coinci- 
dence, their palae-ancestors were emerging from the Archosaurs 
and the Holostei respectively at approximately the same time, namely, 
the Triassic period; and this challenges an explanation. 

Yet another handicap lies in the fact that we possess but frag- 
mentary information about the embryogenesis of behavior mechan- 
isms in the various taxonomic divisions of the vertebrates; and what 
we do possess is very unevenly distributed. Per contra, what we 
possess is excellent, and a lasting tribute to the insight of its dis- 


covereys. 


THE AQUATIC VERTEBRATES 


The earliest unmistakable vertebrates—Agnatha (Ostracoderms)— 
have been recovered from the Ordovician period. The earliest traces 


of Chondrichthyes, Crossopterygii, and Dipnoi are in the Silurian; by 
the Devonian they are abundant. Chondrostei occur in the Devon- 


ian; they become abundant throughout the Upper Paleozoic. The 
Holstei appear late in the Upper Paleozoic; they become abundant 
in the later Triassic; they have their heyday in the Jurassic; but by the 
Cretaceous they are ceding the waters to the teleosts, who originate 
in the Triassic and have become increasingly abundant into modern 


times. 


Class Agnatha: Order Cyclostomata 


Lampreys and hagfishes, the only surviving Agnatha, are world- 
wide in their distribution. In their nonreproductive phase they are 
marine, lacustrine, and riverine. All, including the saltwater dwellers, 
migrate anadromously into freshwater for the reproductive phase. 
The majority of the earliest migrants are male; in some species, per- 
haps in all, the last wave is all female. 
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In the spawning grounds, the males appropriate nesting sites, and 
by moving stones in the stream bottom they build round-to-oval nests. 
When the females arrive, there ensues a courting-and-copulation 
ritual; this induces the females to lay eggs, over which the males then 
milt. After the spawning, the parents, more especially the males, may 
linger for a short while near the nest. In many species, both parents 
die shortly thereafter. 

The eggs hatch into free-swimming larvae (Petromyzon: Ammocoe- 
tes). In come species these take months, in others years, to mature. 
The metamorphosis from larva to adult occurs, in some freshwater 
forms, during their anadromous migration to the spawning grounds. 
The hatchlings congregate and migrate catadromously. 

Several features show diagrammatically, and in as yet undifferenti- 
ated anlage-form, what in the higher vertebrates become more com- 
plex patterns: 

1. Phase migration. 

2. A reproductive syndrome (among higher forms, initiated by a 
periodic arousal of pituitary activity, and believed to be true also of 
the cyclostomes) which includes home-spot identification, nest build- 
ing, a courting that ends in spawning (with external fertilization, how- 
ever); a lingering of the parent after spawning. 

3. Male initiative in the syndrome, with female complementation. 

4. The young as a self-socializing age-peer group—phyletically as 
well as ontogenetically the earliest socializing agency. Since the elders 
die before the eggs hatch, there is no overlap of the generations. 
This makes a society equivalent to a generation, and there can be 
no social interreactions between individuals of different maturation 
levels. 

(By comparison—a wasp colony consists likewise of a generation; 
but reproduction is occurring all the time, though restricted to one 
source; all the working population forms an age-peer group, even if 
hatched at successive times [but the age-peer group is subdivided 
rigidly into older and younger adults, each of which subgroups per- 
forms specific tasks]; and there are larvae and pupae. The activities 
of the colony center upon a reproductive ménage—a feature utterly 
absent from much the longer phase of the cyclostome biogram.) 


Class Chondrichthyes: Order Elasmobranchii 


These again are marine 
ments of their prey; 
are wide-ranging. T 


Predators, hence dependent upon the move- 
so that during their nonreproductive phase they 
he coenonia migrates anadromously for the re- 
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productive phase, and the young migrate later catadromously en 
masse. 

Very few genera fertilize their eggs externally; the male courting, 
in other words, goes over into a coitus. Some genera thereupon lay 
fertilized eggs; but a very large number of genera are ovoviviparous; 
that is, laying is delayed until the young are capable of swimming 
freely. 

1. To the varietal range of birth methods there is no corresponding 
phylogenetic elaboration of bodily form: between unfertilized ovi- 
parity and viviparity there is little more than a delay in the matter of 
extruding.'8 

2. Coitus transforms the female into a peripatetic nesting site. 
Since in phylogeny all reproductive modifications are simultaneous 
and complementary in both sexes (it is a system and not just a single 
type of body form that changes—this in contrast to, say, the loss of 
gill slits, which are a feature present uniformly in all members, i.e., 
both sexes, of a species), this transfer of nest into the body of the 
female replaces the male syndrome of search for a nesting site and 
building a nest; only male competition and courting technique re- 
main. 

But the other end of the drama expands into familialism. This, as 
we already know, can occur whenever the parent—male or female— 
remains present while the hatchlings emerge. Obviously there comes 
into being a psychoneurological mechanism which either is stimulated 
to activity by the hatchlings or is activated autogenously yet synchro- 


onously.?® 
But—again as part of the sexual complementation when reproduc- 


tive systems evolve—a portable nesting site within the female elimin- 
ates the possibility of male brooding and male familialism. A physio- 
logical modification in one sex correlates with a psychological modifi- 
cation in the other. Throughout verterbrate phylogenesis, this organic 
involvement between physiology and psychology is a major phe- 


nomenon. 


Class Osteichthyes: Chondrostei, Holostei, Dipnoi, Crossopterygii 


These orders were once very abundant in the Paleozoic, but are 
now a remnant fauna. We have but fragmentary observations about 


18Naturally, there are also differences in physiological timing, presence or absence 


of a leathery egg capsule, etc. ; i a 
190r both. There is accumulating a mass of interesting findings, although their sub- 


jects are teleosts and not Elasmobranchii. See, e.g.: Baerends and Baerends, 1950; 
Tinbergen, 1951, p. 58f. 
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their life habits; such as they are, they introduce nothing beyond 
what we have found in the preceding forms. 

Chrondrostei, Holostei, Crossopterygii migrate to spawn. Sturgeon 
parents remain with their eggs for a brief period before returning 
to the sea; the hatchlings tarry in shallow water, and gradually mi- 
grate together to the deep. The male bowfins arrive at the oo 
ground first, build nests (frequently, a single male builds an he ; 
for several), court the females with a sort of ritual; the male drive 
the female away after she has laid, or if she neglects to lay; he re- 
mains with the nest until after the young hatch, accompanies them 
when they leave, until they join up with other juveniles to form an 
age-peer group. 

Pie ine lungfishes are adapted to the alternating pran a 
drought and flood of the African and South American tropics; wai 
means that they shuttle between aestiviation and activity. In floo 
times, they have a period of feeding without sexual activity. pa 
follows a period of nest building; the males remain to ue e 
young until they become quite active; they then resume feeding, 
and thus store up a reserve for the next aestivation. 4 

The lungfishes do not represent the line whence the tërrestrial 
vertebrates have sprung—that distinction belongs to the corona 
terygii. But they do illustrate an important generalization: Specialize 
adaptations of life mode are effected by animals during their non- 
reproductive phase; it is thus with aestivation in the present case. 
Nature, as it were, does not tamper with the established life mode 
during the process of active reproduction. Once a life mode has been 
remodeled during the period of reproductive quiescence, she can 
afford to bring the reproductive life mode into a new adjustment. 
The most dramatic illustration of this has been the evolution of the 
Amphibia and the Reptilia, as we shall see. 

At the phyletic level of the Dipnoi, we encounter male brood 
parentalism (Lepidosiren and Protopterus). At the level of the 
Holostei (Amia), we encounter male familialism—which, as far as 


evidence goes, is the prevailing form of parental care among the 
Teleostei. 


TELEOSTEI 


All the foregoing vertebrate forms re 


present remnant faunas; at the 
same time, 


lodged within their taxonomic levels are the lines by 


20See Wunder, 1931. Ergebnisse der Biologie VII:188. 
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which the dominant forms of today have emerged. The teleosts, on the 
other hand, are the dominant form of aquatic vertebrates today, just 
as the birds and the mammals share the dominion of the land. Thus 
they are at once numerous and multiform; but their phyletic line 
and that of the terrestrailized vertebrates are mutually digressive, so 
that the characteristic features of each in no wise are palae-ancestral 
to those of the other. 

The significance of this for our investigation cannot be over- 
stressed. From the standpoint of Tetrapods, the bodily morphology 
of the teleosts is bizarre, both in its peculiar features-in-common and 
in the many extravangances of shape, such as the grotesqueries that 
dwell in the bathysphere; also such extremes as the sea horse, the 
sunfishes, and the eels. Yet the patterns of biogram are remarkably 
similar in both the aquatic and the terrestrial phyletic lines, despite 
radically different environments and bodily architectures. 

This principle we have encountered already on a smaller scale; 
for instance, where within the same piscine Order there occur ovi- 
parity and viviparity and transitional variations between these, with 
concomitant adjustments of behavior patterns. What we are now 
about to encounter are the behavioral resemblances between fishes 
and birds, despite thoroughly dissimilar environments and bodily 
architectures. The details of the specific acts which they perform will, 
of course, relate to both the features of the environment and the 
bodily equipment which performs the acts; yet behind these specific 
and recordable phenomena there exists an overall similarity. 

Moreover, the data from the teleosts are adequate for supplying us 
for the first time with the wide range of variation in sociopsychic 
behavior which can occur within a major taxonomic division, even 
while this behavior retains a basic, common “envelope” pattern. As 
undoubtedly the members of an order all stem from some common 
palae-ancestry, the variations in their behavioral patterns must repre- 
sent evolutionary modifications. Occasionally, we find it possible to 
reconstruct, speculatively, a plausible account of the course these 
have taken. 

The economic importance of so many teleosts has brought about 
an enormous body of literature, especially with reference to their 
spawnings and migrations; but the very reasons for producing the 
literature at all are those which have made it so one-sided in the 
topics it has selected to deal with and the species with which it has 
preferred to concern itself. Of course there are also many studies 
that are purely biological; but the fact that the behavior of a single 
species, and that the differential behavior of individuals within it, is 
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endlessly complex, has limited our knowledge thus far to but a tiny 
few of the enormous number of species in existence. We possess 
excellent detailed studies of behavioral patterns of cichlids, jewel-fish, 


goldfish, and especially sticklebacks—the favorite of ethological 
studies by N. Tinbergen.24 


The Nonreproductive Phase 


The teleost order is so vast and multiform that we may expect, and 
do find, a very wide range in the degree of gregariousness and solitary 
life habit. We need not expect that even in a large and gregarious 
group the individuals will be as closely spaced during the period of 
active feeding as they will be when migrating; in fact, as a generality, 
when stationed on the respective territories of their biogrammatic 
phases, they maintain at least some degree of dispersion; any migra- 
tory period represents an episode wherein they are at their greatest 
concentration, and sensitive to each other’s movements. 

That a moving school of herring, for instance, is a social body 
with a certain minimum of organization, has been observed when 
they advance upon a boat and suddenly become aware of it. The 
front rank, of course, perceives the foreign obstacle first, and reverses 
direction instantaneously. And an instant thereafter the entire school 
has reversed—undoubtedly in response to the reversals before them 
and surely without ever having even had the chance to perceive the 
obstacle. That fishes are very sensitive to small anatomical details 
and motions of their fellows has been documented over and over; 
there is a sensitive optical organization within the mesencephalon- 
diencephalon. In fact, for their sensitivity in social interreactions, verte- 
brates seem generally to rely heavily upon optical stimuli, whatever 
be the use they make of olfaction. 

But there is no indication that dominance hierarchies become 
established where the group is large. On the other hand, in laboratory 
aquaria, where the number of individuals is kept small, dominance- 
subordinance has been observed very definitely.22 Small numbers of 


goldfish learn the topography of their aquarium more rapidly than do 
single individuals, 


enced “guide” is present.23 


211951, 


22See particularl: oble, 1939b Br: ocl 
a 
a ly Ni addock, 1945, 
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The Reproductive Phase 


Phase migration en mass is so prevalent among teleosts (just as it 
has been among the earlier forms we have considered) that it is 
hard to escape the conclusion that we are dealing here with a pro- 
totypic heritage. The migrations frequently, perhaps almost always, 
are anadromous; and if the species is saline-aquatic, the movement 
is to a spot of less salinity.” 

The mere fact that herring, salmon, sardines are closely massed 
during their migrations is what interests those who exploit them 
economically; not how these masses come into being. We may sur- 
mise that, during the nonreproductive phase, the individuals were 
living in small groups more or less scattered, or more or less singly, 
yet only moderately dispersed. On the other hand, during the non- 
reproductive phase predator species hunt singly; yet they too tend 
to congregate in the reproductive phase. | would suggest that the 
degree of density during migration may have a positive correlation 
with degree of density during the phase of sexual quiescence; and 
that this principle might be found to hold for the other vertebrate 
classes as well.. During group migration vertebrates as individuals are 
constantly oriented more strongly toward their fellows. The locality, 
on the other hand, is transient at every moment; the orientation to it 
is molar rather than individual. ; 

Herring, and some other species, migrate enormous distances from 
the feeding grounds to the breeding grounds; the fry migrate the 
distance in reverse—a very protracted process. Apparently the sexes 
do not travel as moieties; but as far as | know, no one has determined 
whether, at some time before final arrival, they split into the sex 
moieties. It seems generally true nevertheless that in a teleost coenonia 
it is the males who usually arrive first. o 

There ensues the drama which by now is beginning to be familiar 
to us; in certain species, notably some of the sticklebacks, the actions 


have been very carefully analyzed by Tinbergen; and we shall return 
to this matter shortly. 


24) f d that this is a heritage from an age when the seas were 
ies ae reen Ee oni he On the other hand, because many fish make the transfer 
actually from salty to sweet water, it has been argued that the teleosts took origin 
from palae-ancestors who dwelt in freshwater. But an embryo developing in fresh- 
water contains a higher concentration of salt than its environment does. Whichever 
pothesis be favored, however, again we encounter the fact that embryos never are 
suited to the same environment as that in which they are destined to spend their 
adult lives—and there is also the possibility that heightened salinity may be an 
Organism’s self-system-adjustment (internal environment change). 
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Unfortunately, our records at this point, abundant though they be, 
are very deficient precisely where we badly need fuller data. We 
know about the nesting habits of only a minority of species; there is 
no systematic study of the habits with regard to taxonomic alien 
and when egg tending is reported without mention of hatchling tend- 
ing, we do not know whether it represents the fact of the Sey or 
merely incomplete reporting. What now follows must allow for these 
strictures. 5 ‘ al 

The teleosts are mostly (but not universally) oviparous, with San 
fertilization; parentalism is almost always a male function; occasionally 
it is a matter of bisexual cooperation; never, apparently, males there 
is viviparity, is the parentalism exclusively a female function.” p 

It is rather striking that the faunas which today represent but i 
nants of what anciently and primitively were dominant forms—C hon- 
drichthyes, Holostei, Amphibia, Reptilia—include a variety of repro 
ductive schemes; while the dominants of today represent selective 
narrowing upon single schemes that prevail over an entire mia 
division: The teleosts are as just described; the birds are amen 
oviparous with internal fertilization; the mammals are altogether 
viviparous with internal fertilization. 

Some teleost species go no farther than preparing a nest, ete 
depositing ova and spermatozoa in them; the adults apparently die p 
long thereafter. This holds for the salmons, who are Isospondyli an ; 
therefore rather primitive animals. The drama recalls the simplicity © 
the lampreys. Some other forms have advanced no farther; others 
show broad parentalism; still others show familialism; occasionally, 
there is biparental familialism. But these successive additions do not 
follow taxonomic affinities, nor do they correlate with level of evolu- 
tional advancement in bodily morphology. 

Wunder*® has tabulated the pertinent behavior in a select number 
of species from Dipnoi, Holostei, and Teleostei. He lists 22 genera 
from 14 teleost families. Assuming that the author’s sources have re- 
ported accurately, we find the following arrangement: 


Primitive taxonomic families: 
lsospondyli: 
Mormyridae: Male familialism 
Osteoglossidae: Male familialism 


25From our mammalian standpoint, the most bizarre distortion of this basic pattern 
occurs among some of the Hemibranchii: the Solenostomidae. Among the sea 
horses, the male develops a portable nest: a marsupium; into which he induces the 
female to lay her eggs. He tends eggs and hatchlings thereafter. 

26Ergebnisse der Biologie VM1:188. The adaptation here is ours. 
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Ostariophysi: 
Siluridae: Biparental familialism?* 
Cyprinidae: Male brood parentalism 
Moderately evolved taxonomic families: 
Haplomi: 
Poeciliidae: Male familialism 
Gasterosteidae: Male familialism 
Centrarchidae: Male familialism 
Percidae: Biparental familialism 
Advanced taxonomic families: 
Labroidei: 
Labridae: Male brood parentalism 
Cichlidae:*8 Biparental familialism 
Scorpaenoidei: 
Gobidae: Male brood parentalism 
Cottidae: Male brood parentalism 
Cyclopteridae: Male brood parentalism 
Pediculati: 
Batrachidae:*® Male familialism 
Blennidae: Biparental brooding 


The list is, of course, too fragmentary for any purpose but to sug- 
gest the preponderance of male parentalism and its expansion to 
familialism, and to indicate the noncorrelation between taxonomy and 
scheme of parentalism. Some further remarks are appropriate. Egg 
tending commonly includes fanning the eggs with the pectoral fins, 
which creates a current that facilitates respiratory exchange. 

As in all the other forms we have recorded hitherto, whenever par- 
ental care stops before the hatchlings appear, the latter develop no 
other orientations than those to their age-peers. But if the parent 
tarries until the hatching, invariably he develops an additional act to 
his syndrome. He no longer fans the clutch; but he prevents their 
Straying too far, and in a variety of genera he retrieves them in his 
mouth. 

The phenomenon confronts us with the problem of the psycho- 
genetic extension and differentiation of behavior in phylogenesis; but 
to discuss it carries us far beyond the scope of the present essay. 
There is a hint of what is involved, in the following additional phe- 
nomena: In some cichlids (the family is one of the most evolved of 


27Wunder lists only male familialism. It is known, however, that females participate 


°8Not included by Wunder. : $ : 
®Taxonomically, better, perhaps, “quasi-Pediculati.” 


36 BEING AND BECOMING HUMAN 


the teleosts), both parents care for the clutch. Hemichromis parents 
take turns guarding the eggs and the hatchlings, allowing the other 
to absent itself for a while. The Tilapia female takes up the eggs in 
her mouth as soon as the male has fertilized them; and they incubate 
in situ. When the youngsters are alarmed, they swarm back into her 
mouth. Neither the eggs nor the young induce the swallowing re- 
action of the parent. In the face of danger, the Cichlasoma parent 
summons the youngsters by a peculiar motion, and they respond by 
gathering about the parent. 

The young begin life as an aggregation. Very quickly there unfolds 
a psychoneural mechanism which is preadapted to orient toward an 
object that behaves “parentally”; another such mechanism develops 
orientations of another sort with age-peers. Both parents and off- 
spring gradually deorient (that, at least in the male stickleback, there 
is a physiological accompaniment, is manifest from the fading of 
the red color of the abdomen), leaving the age-peer interreactivity to 
last a while longer. 


AMPHIBIA 


Of the six orders of Amphibia, only three—the Anura (Salientia), the 
Urodeles (Caudata), and the Apoda (Gymnophiona, Caecilians)—are 
extant, the other three having disappeared in Permian-Triassic times. 
The survivors combine peculiar bodily specializations with fish-like 
reproductive physiologies (amphibians and fishes are classed together 
as “Ichthyopsida”); yet these reproductive physiologies show a large 
variety of secondary modifications, so that any description must 
choose between brevity with unavoidable oversimplicity and ampli- 
tude with a degree of inaccuracy. We are forced to choose the former. 


Amphibian Reproduction 


It was primitive Embolomerous Amphibia which were palae-ancestral 
both to the specialized forms of today and, by a separate route, to 
the proto-reptiles; it was various forms of these latter who, at different 
times gave rise to all the subsequent forms of reptiles, to the proto- 
ee and to the proto-avians. We wish—vainly—for the unbroken 

ccession of biogrammatic transformations which accompanied the 


30For sundry examples in the 


a ri i i ; ai 
Tinbergen, particularly those Present discussion | am indebted to the writings of 


of 1951 and 1953. See also Baerends and Baerends, 
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evolution particularly of the mammals and of the birds. On the other 
hand, the extant Amphibia, though but a remnant fauna, possess so 
wide a range of variations to the reproductive syndrome that assumably 
the now-extinct forms would have fallen within it. 

The full significance of the amphibians’ position in phylogenesis has 
escaped us so far because it has not been realized that they represent 
the transfer of the vertebrate nonreproductive phase to the land, while 
the reproductive phase (its biology is always the more conservative; 
and the reason therefore is not hard to see) remained essentially at- 
tached to the primal medium. It was the further transfer of the repro- 
ductive phase to the land which has been the evolutionary accom- 
plishment of the reptiles. 

This, of course, is a very diagrammatic statement. Even the extant 
Amphibia show various degrees of land adaptations for their repro- 
ductive phase. Gymnophiona lay their eggs on land, and curl up about 
them—reminding us of some of the snakes. So do some of the more 
evolved Urodeles—some Amphiumidae and Plethodontidae, and some 
of the Amblystomidae, who are more primitive. The Anura, of course, 
cannot coil about their eggs; but some frog and toad genera lay their 
eggs on land, with other provisions to keep them moist (some 
Ranidae, Bufonidae, Hylidae, Brachycephalidae). Yet other genera 
from these same families (as well as others) have preserved the piscine 
method. If some of the Embolomeri succeeded in transforming to 
reptiles, presumably it was because terrestrial oviposition was indeed 
Part of their repertoire already, but the fact that some Amphibia 
Oviposit on land demonstrates that merely doing so does not make 
them into reptiles. To this matter we shall return when discussing the 
reptiles. ; f : 

A conspicuous feature of the amphibian biogram is the very fre- 
quent presence of a larval stage, with progressive metamorphosis, be- 
tween egg and adult. Roughly speaking, it is a literal living-over during 
Ontogenesis of the adaptive change from aquatic to terrestrial life 
mode; whereas, in reptiles, birds, and mammals, the adaptive change 
is undergone autogenously within a prenatal confinement; it is, so 
to speak, but a “symbolic” or “formal” transition, carried through in 
a surrogate for the aquatic environment. But among amphibians—just 
as among fishes—emergence from confinement may be postponed; so 
that some genera are ovoviviparous (some Plethodontidae, Bufonidae, 
Salamandridae, Brevicipitidae, Proteidae). Moreover, if the eggs are 
laid on the land, the larval stage is passed within them: The young 
are hatched more or less metamorphosed. But, just as among the 
fishes, ovoviviparity can occur in water. Some amphibian families—the 
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moderately evolved Sirenidae and Proteidae, and the advanced Ty- 
phlomolgi (Plethodontia)—are “permanent larvae” who reproduce 
nonetheless (neoteny). These are cases of progressive fetalization—not 
primitive states. : 

Ovoviviparity usually requires internal fertilization. Yet here, too, is 
an interesting exception. In the copulation of certain Salamandrid 
genera, the spermatozoa are contained in a spermatophore which the 
female actively inserts into her cloaca. 

The Amphibia lack the separate spawnings by the females and the 
males; as far as | know, they all copulate. Fertilization is nonetheless 
external in the Anura, and among the most primitive of the Caudata 
and in the neotenous Sirenidae. Among many Anura, the female can- 
not even extrude eggs without the exceedingly powerful amplexus of 
the male. (Incapacity to ovulate without the male stimulus has been 
encountered among the sticklebacks. It obtains also in rabbits.) As 
the eggs are extruded the male discharges spermatozoa upon them. 
In the rest of the Urodele families, fertilization is internal. 

The courtship rituals of the Urodeles are varied, and from our 
standpoint, bizarre. The Anura sexes do not execute the comple- 
mentary “dances” now familiar to us; on the other hand, the males 
lure the females with those prolonged and vociferous callings which 
are celebrated since the days of Aristophanes and were undoubtedly 
very generally familiar immeasurably earlier than that. 

This brings us to the subject of the reproductive phase and drama 
themselves. 

The Amphibia migrate to breeding grounds, and migrate back when 
the drama is concluded. There is no indication that they travel as 
organized schools; but their gathering appears to be one of individual 
congregating. Nonetheless, the males are very “touchy”—if two male 
toads happen to make contact, they fight, and the others in the 
vicinity pile into the melee.%! Male frogs take up conspicuous stations 
and call. “Krafft (1911) reports a female Nectophrynoides tornieri 
quietly listening to the song of a male, and on several occasions | 
have found female Cricket Frogs, Acriogryllus, sitting in a circle with 
heads directed toward a calling male.”32 

_We are OW, in possession of all the essential steps in the evolu- 

oe ofa sexual psychodrama. In the cyclostomes, we 

he eead ythm-taking which consisted of the male “courting 
" even seizing her briefly. But there is no copulation: 


The spawnings are successive. Copulation may well be an extension 
31Moore, p. 203. 
82Noble, 1931, 409. 
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of the courting psychodrome, and differentiate yet further in propor- 
tion as nuclei and tracts in the brain, particularly in the diencephelon- 
mesencephalon, become assorted and defined in the course of phylo- 
genesis. The rhythm-taking of copulation can follow one of two 
courses: male discharge (this is the reverse order of the piscine order, 
wherein the female discharges first); and synchronization of the two 
discharges (as in frogs), whereat fertilization is external. 

Nesting habits vary highly, along with the kind of location sought 
for egg deposition. There are relatively few cases where the male 
prepares a nest and lures the female; but they do occur: Megaloba- 
trachus, a primitive caudate (a Cryptobranchid), not only builds the 
nest, but is very emphatic in driving off the female once she has 
oviposited. Males of various Hyla species construct nests very care- 
fully; although in other species the eggs are carried about in a manner 


soon to be described. 


Nothing is more interesting, however, than the many kinds of 


“portable nests” which both sexes develop in sundry anuran families. 
The simplest device is that where the egg mass adheres to the thighs 
of the parent when they are extruded. Certain other species carry 
them on their backs—one parent may even glue them onto the other. 
Other parents have them attached to the abdomen. Or, there may be 
pits in the skin of the back; more elaborately still once the eggs are 
deposited, the skin of the back may grow folds which close over 
them, forming a dorsal marsupium. Other genera convert the laryn- 
geal sac into an incubation pouch—recalling the oral incubations of 


some cichlids. 


The process may be carried over into familialism by either sex 


(depending, of course, upon the species). The young hatch as larvae, 
and attach themselves by suckers to the back of the parent. Male 
Phyllobates and Dendrobates (South American Brachycephalidae) ac- 
tually place the tadpoles upon their backs, and transport them over- 
land to the other body of water where they are destined to remain 
until as adults they undergo their reproductive phase migration back 


again. 


The Nonreproductive Phase 
There is little if any evidence that during the sexually quiescent phase 


an amphibian coenonia has any special organization whatever. Allee,’ 
in fact, has cautioned us against assuming that status-hierarchialism 


831952, 
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is a characteristic of the vertebrates, despite its widespread occur- 
rence, because it has never been seen in Amphibia. 

For that matter, neither has it been seen in the cyclostomes and the 
Chondrichthyes. But this by no means closes the question. Among 
amphibians we do encounter at least male fighting when sexually 
activated, and their taking up territories. These items may be plausibly 
considered as a sort of behavior detritus surviving from the more 
complete ancestral form of the syndrome. Suggested in this merely 
negative way, the point of course is weak. On the other hand, mus- 
culoskeletal architecture of the Amphibia lends itself to no more than 
simplex and sluggish movements on land; individuals are not en- 
gaged in repeated and active interreactions; and such motions as they 
perform appear to be the antecedents of status contests. Moreover, 
it is dangerous to argue the absence of a neurological capacity from 
its failure of expression. For instance, toads do not of their free will 
plunge into water and swim; yet if tossed in, they instantly produce 
a complete swimming technique exactly resembling that of frogs. 
Latent neuromotor potentialities are exceedingly perdurable in phylo- 
genesis. A fetal opossum, and even a human infant too young to sit 
up, if placed in water will swim with the undulations of a fish, using 
the epaxial and hypaxial musculature of the trunk—which is phylo- 


genetically a more ancient system than that of the terrestrialized ap- 
pendages. 


Finally—the extant Amphibia are a remnant fauna, and specialized 


away from their palae-ancestral prototype. We do not know whether 
or not the Embolomeri engaged in status contests. Moreover, there 


appear to be no studies of amphibian behavior carried out by etholo- 
gists. And we must leave it at that. 


REPTILIA 


Of sixteen re 
heyday, the class included 


preyed / carnivores that matched them; marine forms that 
ominated the life of the sea gliders and fliers; two-legged runners; 
vaguely mammal-like forms. All the survivi 
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typical pattern among the lower vertebrates, it is inferable that it also 
existed among the extinct Archosaurs who gave rise to the birds. 

But within these limits, we can find among the extant reptiles, 
summarily, all the rest of the repertoire in the reproductive drama: 
the phase migrations; male territorialism and combat; male courting 
by sex rituals; status contests; intrasex competition; nest building 
(but now confined to the female); brood parentalism; familialism. 

We fail to encounter, during the nonreproductive phase, the flock 
maneuvers of the teleosts, birds, and mammals, although many species 
of reptiles congregate. But there are few situations where reptiles 
show rapid and sustained motion en masse (it occurs among aquatic 
snakes). It is not inconceivable that such maneuvers occurred among 
the now extinct Pterosauria, Ichthyosauria, Sauropterygia, Ornithischia. 


The Reproductive Phase: The Reptilian Egg 


All extant reptiles possess an egg evolved considerably beyond that 
of the most advanced amphibian. There is a drought-resisting, leathery 
outer shell, which nevertheless is permeable to gas exchange. Now, 
it is universally true that maternal physiology is constituted so as to 
construct an egg that is preadapted for a certain environment; and 
it is equally true that the egg is an organism which during its entire 
ontogenesis creates itself so as to exploit the environment bequeathed 
to it; but in the reptiles we first encounter peculiarly felicitous illustra- 
tions of the principle that at the juncture of two generations adjust- 
ment is not that of an organism to a mere environment but of two 
Organisms which express a mutualism. For the eggshell is secreted by 
the mother; the embryo complements this by constructing out of its 
own tissues a set of special prenatal respiratory organs which it later 
discards; and this combination mediates between the aquatic en- 
vironment within the egg and the terrestrial environment for which 
the hatchling must be instantly prepared. As we have seen, there are 
Amphibia who produce moderately drought-resisting eggs; but ‘noth- 
ing as elaborate as this reptilian system. The hatchling reptile has a 
more mobile locomotory apparatus (with a correspondingly appro- 
, a more drought-resisting integument, a more 


priate neural equipment) 
than the amphibian: 


highly powered circulatory-respiratory system, 


It can wander afar. r F 
Our habit of thinking taxonomically, and seeing the Amphibia and 


the Reptilia as distinct classes, may serve to trick us, when we consider 
the evolutionary process of the terrestrialization of a vertebrate line. 
Actually, on a geological scale, the transition was relatively rapid, and 
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the gradation from embolomerous amphibian to the earliest known 
Cotylosauria is smooth. The time span was within the mid-Carbonifer- 
ous, and of the magnitude of ten million years or so. The period is 
marked by no major alterations of climate. And although we have 
been emphasizing the distinctiveness of the two biogrammatic phases, 
we are not to think of the one (the nonreproductive) being definitively 
terrestrialized before the other commenced its adaptive alterations. We 
should picture, rather, a line of primitive vertebrates gradually extend- 
ing their nonreproductive range ever farther inland, but returning to 
the waters in their reproductive phase migration. Conceivably, in the 
earlier stages eggs may have been laid in damp spots that dried before 
the embryo was ready to hatch. 

Among reptiles the external fertilization of extruded eggs, whether 
done in a prepared nest or by way of amplexus such as obtains among 
the Anura, is naturally out of the question: But for coitus with in- 
ternal fertilization, the reptiles would never have originated. The egg- 
shell, of course, is added after fertilization, if at all; for some snakes 
and lizards are ovoviviparous. The latter method consists, as usual, 
of retaining the developing egg a little longer within the maternal 
oviduct; the advantage being that, where the climate is dry, the period 
of risk in desiccation is shortened. In some species, the alternative 
between the methods is facultative. Quite a number of lizard genera, 
furthermore, have developed genuine placentation; which entails 
true viviparity. (This raises the question, of course, as to whether the 
palae-ancestors of the mammals already possessed a placenta, or 
whether in mammals this structure is a “delayed development” along 
their already established line of phylogenesis.) 

At all events, parentalism has become confined almost entirely to 
the female. With Ovoviviparity and viviparity, this is readily under- 
Standable. It is less inevitable with oviparity; for, as has been said 
before, among the more primitive birds, brood parentalism and 
familialism are a paternal function. Nevertheless, no modern reptilian 
male remains with his mate until she lays the eggs, that he may take 


over. We may surmise that the deficiency resides in the cerebral 
organization; although not necessarily so. 


The Reproductive Phase: Behavior 


To observe the biogram of Anolis carolinensis 
kept and observe 


, Greenberg and Noble*# 
females in lar 


d for over four years a total of about 600 males and 
ge enclosures, 


841944. Our sketch omits much valuable detail. 
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During the breeding season (February through August) the males 
fought at the slightest pretext, developed unstable dominance hier- 
archies; and when the spacing was adequate, they appropriated home 
territories, patrolled their boundaries, and otherwise tended to respect 
each other's properties. The females wandered over the entire ter- 
ritory; they fought readily when they met each other—but they also 
continued to do so when in the nonreproductive phase and estab- 
lished intrasex dominance-subordinance statuses, a thing which the 
males seldom did. If the females intruded into a male's territory, they 
were challenged; but the ritual quickly developed into that of courting 
and copulation. When about to ovulate, the female dug a hole and 
buried a single egg; she repeated the performance as the eggs ripened. 
She did not linger. 

With the waning of the reproductive phase, the males ceased to 
maintain private roaming territories but only a home site; they ceased 
to pay agonistic attention to individuals of whatever sex. 

We shall comment upon some features of this simple outline; then 
turn to some general, comparative comments about the reptiles in 


general. 

Both Craig (1918) and the etholog 
the course of instinctive syndromes, 
and equivocal acts and progressively 


“purpose.” The syndrome starts wit c | 
male Anolis’ search for a territory, his choice of it, and then, with 


this matter settled his readiness for fighting males and courting fe- 
males, comes to the fore. The consummatory act—copulation—is a 
discharge that ends the series: It does not set the stage for a next act. 
But as long as the pituitary gland continues to activate the endocrinal 
patterning of the reproductive phase, the fighting and the courting 
potential continues to be recharged and ready for release under the 


proper stimulation. 
This syndromal outline 
to mammals. Among the 


ists have drawn our attention to 
which start out with generalized 
narrow down to acts of singular 
h appetitive behavior. Thus, the 


is common, mutatis mutandis, from fishes 
Anolis, here are some of the details. If a 
Stranger intrudes the homeowner challenges by displaying: He erects 
a crest, expands his dewlap, a certain black spot becomes darker. His 
body bobs, he advances. There is no evidence that he distinguishes 
sex. If his opponent responds similarly his acts intensify; whereupon 
so may his opponent's. The interstimulation goes over into the fighting 
Psychodrome. If the intruder is a female, the initial behavior of the 
male is the same though in a less pronounced form. The ethologist 
Presumably would explain this as due to the fact that the female lacks 
the strong display markings of a male and so (at first) does not stimu- 
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late as sharply. At any rate, her response is a bobbing, a peculiar 
nodding; whereupon the male’s behavior changes. He approaches; 
she continues to nod; he mounts her. Greenberg and Noble judge 
that the bobbing nod is merely a sign of subordinance in general. The 
female, in her turn, seems instantly attracted, instead of angered, when 
a male displays his dewlap; and this serves as the first cue to her 
chain of responses. A male so displaying can attract a number of 
females, and annex them to his harem. (These females indulge in 
status contests.) 

The difference in the two dramas clearly is not in the individual 


ingredients but in the formula of their synthesis—like the difference, 
we might say, between bread and cake. 


The treatment of territory Because they were confined to en- 
closures—no matter how generous their jailers may have been— 
Greenberg and Noble’s lizards had no opportunity for a phase migra- 
tion in the physical sense, but they did perform psychological phase 
migrations. We cannot tell, of course, what they would have done if 
free; and their observers may possibly have demonstrated a principle 
inadvertently; namely, the adaptive quality (to a confined space) of a 
social pattern which conserves the pattern by virtue of that very 
quality. It is my impression that writers sometimes have failed to 
perceive this very profoundly significant fact; for, in comparing be- 
havior in two kinds of animals, they seize upon the superficial con- 
trasts as though they were absolute differences; whereas the truth of 
the matter must be, that they are witnessing contrastive operations of 
essentially the same innate equipment as that equipment deals with 
contrastive circumstances. We have already noted several cases of 
this: dominance-subordinance expressed if the group is small but not 
if the group is large; leadership in a small group but not in a large 
one; territorialism under one set of circumstances but not in another. 
We may add—a physical phase migration performed by some of the 
members of a bird flock while others perform but the psychological 
component; in fact, there are passerine individuals who migrate south- 
ward one winter but remain north for one or more subsequent 
winters. In social adaptation we have the defeat of Procrustes: The 
sleeper possesses the capacity to stretch and contract in keeping with 


a ible bed length—a profoundly significant fact of organic evo- 
n. 


iti — : 

aoe a generalization by no means confined to the reptiles that the 

i i of a coenonia, when not engaged in a phase migration, 
out an area of but limited radius. And within this radius, many 
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such individuals possess home spots that have nothing to do with 
the reproductive phase yet which they defend. 

There is a sizable literature on the subject of territorialism in verte- 
brates (to say nothing of that in invertebrates, especially arthropods). 
It is expressed by many vertebrate species, yet under such a variety 
of circumstances, and so inconsistently among the species and the 
sexes, that students have come to surmise that the term is actually 
being used to cover a large number of unrelated phenomena which 
have nothing in common except the fact that the animal somehow 
and at some time identifies with a chosen location. 

In the cases both of a snake defending its lair in its phase of sex 
quiescence and a lizard defending its station during the breeding 
phase, we do indeed have different sets of “interests” that are being 
exercised; the animals being under two different endocrine tonal 
organizations. What is nevertheless common to both is the fact that 
the animal is attaching its organizational homeostases to location; it 
develops a locative ego involvement which lasts only as long as the 
endocrine tonus does. This contrasts strongly with the “meaning” of 
the hive to a bee; it bears rather a superficial resemblance to the lairs 
of arachnids. Pn , : 

The lizards certainly are not the most primitive of reptiles; yet in 
some respects the reproductive psychodrome resembles that of lower 
vertebrates more than do those of some of the other reptiles. We have 
already noted that nest building by the male has dropped out con- 
sistently with the assumption of nest building by the female after 
copulation and internal fertilization; except for this, among lizards 
we still find the choosing of home spot, the fights with the other 
males, the courting of the female. As for those reptiles which do not 
have this stereotype, we are left to conjecture whether they are ex- 
hibiting regressive evolution. Some turtle genera of the northern 
United States have been reported to have no sense of territorialism;%° 
yet it is admitted that in the spring these animals wander away from 
their hibernating territory and return in the late fall. Among the sea- 
tortoises there occurs what resembles superficially a curious reversal 
of the phylogenetic course: The animals spend their nonreproductive 
phase in the sea; the females come ashore to lay and to bury their eggs 
inland; they return to the sea, where the males are gathered to await 
them; copulation takes place, but the spermatozoa are stored until 
the following year, when oogenesis is reactivated. In terms of the 
annual season, the female reproductive cycle is activated before the 


35Cagle, 1944. 
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male; but we must remember that these animals E R suha 
latitudes; and in terms of the biogram of Aay E R 
e a ea 
r eroticism is activated shortly a ; bez 
releni stereotype. The nonreproductive phase vt he dete aik 
tween insemination and ovulation in the female; the ee 
has remained conservative. That this arrangement — peer 
tionally a shifting of syndromal segments Pe, to 
(The mammals present numerous cases of shiftings. cies Panne 
As we know, the close of the Mesozoic marked =. a O 
reptilian class. The Pleistocene appears to have broug a tead 
tions, in that the dwellers in moderate latitudes mug et ‘ie 
the highest latitudes exclude terrestrial ae k nee 
distort the two-phase biogram. At the other end of the ee S 
the low-latitude reptiles who aestivate; and the n Aa 
gram resembles that of the Dipnoi. Some of the sna n he 
congregate in the unfavorable season remain compiona caine 
favorable one, the females merely retiring to oe n see 
congregating by reptiles are too numerous to need docum iia 
but | am not aware that they have ever been studied to 
whether they possess any rudiments of social organization. 


The nesting psychodrome The most elaborate par nonne ei: 
among crocodilians in various regions of the world. The A ae 
a nest, furnishes it with decaying matter that furthers incubatio . E 
covers it over and hovers nearby or lies atop it. The KRA hastily 
a shrill piping before they break their shells; whereupon she 


n to 
opens up the nest, liberates the brood, and they fellow her dow 
the water. 


; the 
If a marauder disturbs the nest of a Caiman mother before 


: i hich 
hatchlings leave, “she attacks furiously, and sets up a bellowing w 


” ese 
draws the neighboring adults to the spot.’’8? We shall encounter th 
details again among birds. 


AVES 


The birds represent the la 


st of the terrestrial vertebrate classes to 
evolve. They also represent 


the only surviving version of the reptilian 
86Noble and Clausen, 1936. 


®7Wunder, 1934, 27f. Iguana females defend their nests of eggs furiously, ibid. 
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Drang nach Flucht; and no matter what their subsequent readapta- 
tions toward terrestrial or marine occupance, their bodily architecture 
continues to advertise this fact. 

Adaptation for flight includes: homoiothermy, with very high blood 
temperature; reduction to an efficient minimum of the motor reper- 
toire—the individual movements are gross, few in variety, and con- 
fined to the appendages—neck, wings, legs; one functioning ovary— 
along with production of a very telolecithal egg (a heritage from their 
reptilian ancestry). 

The avian paradox comes forth in the way of life which has ac- 
companied these physiological matters. Flight has made possible the 
most extensive phase migrations of all the vertebrates, a biannual 
exercise. The restricted repertoire of body movements is exploited into 
complex and varietal situations—signifying that the sensory-adjustive 
phase of the neuropsyche is versatile. Birds are constantly passing 
back and forth between atmospheric and terrestrial support—an 
ecologic change that is extreme as well as very sudden; moreover, 
they can stand very rapid changes of atmospheric pressure, when 
diving from a great height or ascending on the wing. Although wings 
have very restricted motion repertoire, their musculature undoubtedly 
possesses extreme proprioceptivity; the cerebellum is highly devel- 
oped. This high-motion life, when compared with that of the reptile, 
is far more varied experientially, more highly charged emotionally, 
more responsive to the behavior of one’s own kind (socially sensitive), 
and it manifests an intense concern for the offspring which, in most 
of the orders, enlists the activity of both parents. The high social 
sensitivity undoubtedly is made possible by the anosmatic brain which 
on the other hand possesses high visual acuity. — j 

The reproductive syndrome is equally paradoxical. Birds are saurop- 
sids; in gross dimensions, the reproductive physiology advances hardly 
at all over the reptilian: The mother merely secretes an extra, calcifer- 
ous shell. The Weiterbildungen®® that have made a bird out of a 
primitive reptile are written in minute characters within the germ- 
plasm. Coitus with internal fertilization and oviparity are heritages 
from that reptilian palae-ancestry; but now this large egg must be 
carried through the air inside the female while it is being readied for 
laying. Yet her mate remains with her and in various ways participates 
in the brooding psychodrome; in fact, among the most primitive 
birds, he remains the prime parent once the egg is laid. 


88This technical term has been borrowed in English. “Further elaborations.” 
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Reproductive Phase 


In the north middle latitudes, we witness the final stage of the phase 
migration that initiates the reproductive period, and the initial stage 
of the phase migration to the area of the nonreproductive phase. 
Therefore we can judge at first hand the social complexion of the 
nonreproductive phase only by watching the birds who fail to partici- 
pate in the second migration. 

As for the first phase migration—it exhibits the vertebrate stereo- 
type: Under pituitary activation, the males separate out from the 
females; fly in groups (northward) to the breeding grounds, select 
territory, identify it by station calling (“song,” “crowing”) and aerial 
acrobatics, fight off isosexual intruders; in some cases, they even start 
building nests. When the females arrive, there is courting, nest build- 
ing, mating, incubating, and care of the young. 

This stereotype, of course, is subject to wide deviations, too numer- 
ous to record here. Table 1-1, combined and adapted from Kendeigh 
and from Gregory,?® is very informative. 

Within the limits of its data, the table indicates that: 

1. The Class Aves as such characteristically practices all three acts 
of the familial psychodrama: nest building, incubating, care of the 
young, including feeding. 

2. Among the more primitive orders (Palaeognathae) parentalism is 
always. a male role; in a few cases there is female supplementation, 
but never over the entire range of the psychodrome. 

3. It is a common but not universal characteristic of the Neognathae 
for the sexes to share equally in all three acts. 

4. Within a given order, the families tend to resemble each other 
in this matter; but this is only roughly so; and certain orders are 


characterized by a diversity among their families in the matter of 
sex role. 


5. Incubation is alwa 


ys continued into care and feeding of the 
young.*° 


6. In some families, the male also feeds his incubating spouse. 
This relation is never reversed. In some cases, the male adds this to 
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TABLE 1-1 
Male 
Nest Incu- Famili- Feeds 
Building bating alism Female 
PALAEOGNATHAE: 
Apterygiformes 
Apterygidae (kiwis) MF M M 
Casuaritormes 
Dromiceidae (emus) M M 
Struthionitormes 
Struthionidae (ostriches) M M f MF 
Rheiformes 
Rheidae (rheas) M M 
Tinamiformes 
Tinamidae (tinamous) M M 
NEOGNATHAE: 
Aquatic birds: 
Colymbiformes: 
Colymbidae (grebes) M F MF MF 
Gaviitormes 
Gaviidae (loons) MF MF 
Spheniscitormes 
Spheniscidae (penguins) MF MF MF 
Procellariitormes 
Diomedeidae (albatrosses) M F MF MF 
Procellariidae (puffins) MF M F MF 
Hydrobatidae (storm-petrels) MF MF MF 
Pelecanoididae (diving-petrels) MF M F MF 
Pelecanitormes 
Phaëthontidae (tropic-birds) MF MF i 
Pelecanidae (pelicans) iy M F MF 
Sulidae (boobies) MF MF MF 
Phalacrocoracidae (cormorants) MF MF MF 
Anhingidae RE M F M F 
Fregatidae (frigate-birds) MF MF MF 
Heron-Falcon line: 
Ciconiitormes 
Ardeidae (herons) MF MF MF 
Scopidae (hammerheads) MF MF M F 
Ciconiidae (storks) MF MF MF 
Threskiornithidae (ibises) MF MF MF 
Phoenicopteridae (flamingos) MF MF 
Falconiformes 
Cathartidae (vultures) va MF MF 
Accipitridae (hawks) mF mF MF kia 
Falconidae (falcons) m F mF MF ave 
Wading and shore birds: 
Gruiformes 
Mesoenatidae tae Mf Mf 
MF M M 


Turnicidae (bustards) 
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TABLE 1-1 (Continued) 


Nest Incu- 
Building bating 


Famili- 


alism 


Male 
Feeds 
Female 


Pedionomidae (bustards) 

Gruidae (cranes) 

Rallidae (rails) 

Rhynocetidae (kagus) 

Eurypygidae (bitterns) 

Otidae (bustards) 
Charadriiformes 

Jacanidae 

Rostratulidae ("snipes") 

Haematopodidae (oyster- 

catchers) ar 

Charadriidae (plovers) MF 

Scolopacidae (woodcocks) ws 

Recurvirostridae (avocets) MF 

Phalaropodidae (phalaropes) M 

Burhinidae 

Glareolidae 

Stercorariidae (skuas) 22s 

Laridae (gulls) M F 

Rhyncopidae (skimmers) ar 

Alcidae (guillemots) M F 

Uplands and forests: 

Anseriformes 

Anhimidae (screamers) MF M F 

Anatidae (geese) mF m F 
Galliformes 

Megapodidae (megapodes) M te 

Cracidae (chachalacas) MF F 

Tetraonidae (ruffed grouse) F F 

Phasianidae (quail) MF mF 

Meleagrididae (turkeys) F F 

Opisthocomidae (hoatzin) MF 
Columbiformes 

Pteroclididae (sand grouse) 

Raphidae (solitaires) EF 

Columbidae (pigeons) MF 
Cuculitormes 

Cuculidae (roadrunners) MF 
Trogonitormes 

Trogonidae MF 
Coracitormes 

Alcedinidae (kingfishers) M F 

Momotidae m F 

Meropidae (bee eaters) M F 

Coraciidae (rollers) 

Upupidae (hoopoes) 
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(Continued) 


Nest 


Building 


Incu- 
bating 


Famili- 
alism 


Male 
Feeds 
Female 


Phoeniculidae (wood-hoopoes) 


Eucerotidae (hornbills) 
Caprimulgiformes 


Caprimulgidae (goatsuckers) 


Apodiformes 
Apodidae (swifts) 


Trochilidae (hummingbirds) 


Strigitormes 
Tytonidae (owls) 
Strigidae (owls) 
Psittaciformes 
Psittacidae (parrots) 
Piciformes 
Galbulidae (jacamars) 
Bucconidae (puffbirds) 
Capitonidae (barbets) 
Ramphastidae (toucans) 
Picidae (woodpeckers) 
Passeriformes 
Dendrocolaptidae 
Furnariidae 
Formicariidae 
Cotingidae 
Pipridae 
Tyrannidae 
Menuridae 
Alaudidae 
Hirundinidae 
Oriolidae 
Corvidae 
Paradisaeidae 
Paridae 
Sittidae 
Certhiidae 
Chamaeidae 
Timaliidae 
Cinclidae 
Troglodytidae 
Mimidae 
Turdidae 
Sylviidae 
Regulidae 
Muscicapidae 
Prunellidae 
Motacillidae 
Bombycillidae 
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TABLE 1-1 (Continued) 


Male 
Nest Incu- Famili- Feeds 
Building bating alism Female 


M f s 


Ptilogonatidae 
Artamidae 
Laniidae 
Prionopidae 
Sturnidae 
Melithreptidae 
Dicaedidae 
Zosteropidae 
Vireonidae 
Coerebidae 
Parulidae 
Ploceidae 
Icteridae 
Thraupidae 
Fringillidae 


nee 
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Explanation of the table: 


The listing follows a general trend of evolution from the more primitive to the more com- 
plex, although a mere listing obviously is limited. y 
For the families except those of the Passeriformes, sample forms are appended under their 
popular names, insofar as these families include forms having such names. 
The relative involvement of the respective sexes in any of the psychodromes is indicated by 
capitalizing their symbols or leaving them in lower-case type. 

here no data are available, the indication is by..., or by a blank. 

*indicates that feeding of the female by the male partner occurs. 


his incubating and young-tending duties; in others, the female in- 

cubates and the male feeds her. 
7. This appearance of spouse feeding by the male is scattered over 
the class, and therefore suggests multiple emergence. But it is striking 
that it is most frequently represented among the Passeriformes—the 
most evolved avians. This order, moreover, almost always displays 
biparentalism. 
The sustained cooperative effort of the sexes in building the nest 
and caring for the young is remarkable. It far exceeds in complexity 
anything done by the poikilotherms. The latter, it always seems, pur- 
Sue a task “single-mindedly”; a bird is moderately capable of di- 
Sressing to another bit of conduct, along the road of its main pursuit. 
The fact that a male retains his brooding interest during the “blank” 
interval between fertilization and oviposition has been mentioned 
ord pee e emenn] feature of protection of the hatchlings the 
food (i ave ac ded young-tending: They search assiduously for 
e young being hatched too immature to fend for themselves, 
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yet without an attached yolk sac), and in many cases cleanse the nest 
of droppings. The parent-young relationship is not a simple one; let 
the reader consult the literature of ethology. 

In measure as the young become fledged, if the nest is at a height 
above the ground the parents encourage their flying instinct to unfold 
itself (“Dressur”). This initiates the emancipation of the young from 
the familial pole. Some birds that nest on the ground are known to 
perform an equivalent of this detaching behavior.*! This psychological 
break, which ends the kinship status completely, is an important step 
in the social maturation of both birds and mammals. 

We return for a moment to male spouse feedings. Speculatively—it 
may have arisen partly as a premature arousal of the young-tending 
psychodrome; but this certainly does not dispose of the matter. The 
male hornbill plasters up all but a small opening to the nest, after his 
spouse has settled on the eggs. He then feeds her faithfully (for six 
weeks to four months); after the young have hatched, she relays 
part of this food to them. Among other genera, the female spouse 
may beg food successfully from her mate, by performing a prostrating 
flutter that resembles partly the begging technique of a youngster 


and partly the copulatory invitation of a receptive female.” 
Among the colonial families, none are more remarkable than the 


Penguins for their communal incubatings and creches. Only a part of 
the population may be breeding at a time; among the Emperors, there 
is a scramble among the idlers—male and female—to take over the 
incubating if a parent wishes to be relieved; and similarly, the young 
of the Kings are herded together in large numbers and watched by a 


few adults while the rest are away." 


Status Hierarchialism 

if the groups are not large (but they may be 
small subgroups within a very large colony), each sex may develop 
status hierarchies; in the case of female pigeons, poultry, and a few 
others they have been labeled “peck orders” and “peck right.” Some 
bird genera exhibit degrees of intersex dominance. The courting sex 
is likely to be the dominant; and this is usually, but decidedly not 


Among gregarious birds, 


“Is ü assic study of familialism (Gynopaedium) in chickens. 
a gether f p. 122) remarkable narrative about a male little blue 
Penguin belongs here. Whenever he returned to his nesting spouse, he brought a 
“garland” of some colorful plant and dropped it upon her. He ceased this after 
the hatchlings appeared. The female was never seen to perform in this way. 

43For the remarkable social life of penguins, consult Wilson, 1907; Levick, 1914; 
Hursthouse, 1940; Richdale, 1940-1, 1949, 1951. 
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universally, the male. Among poultry, the male hierarchy as a i 
tends to dominate the female hierarchy as a whole; moveover, if a 
rooster fancies a hen who is far down in her hierarchy, she aie’ 
ately moves up beside him, in terms of the attitudes of her fellow 
A 

i is to be noted that, wherever the male chooses a home spot, and 
the female accepts his courting suit, she is making an orientation first 
of all to the male, and so identifies herself with what starts out as his 
territory. Nest building and young-tending thereafter develop into 
an immediate focus of orientation. 

It has also been established experimentally that the females of at 
least some birds cease to be erotic as they become broody; and 
these two orientations are under different hormonal presidencies. 

Because birds have afforded classic opportunities for analyzing 
status hierarchialism which in one form or another occurs very 
commonly if not universally among the vertebrate classes, the present 
juncture is opportune for presenting it in a generalized outline: 


1. The stronger individual usually wins its pair contacts, but there are 
frequent exceptions because experience may be more important Hn 
strength. On first meeting, robust animals usually defeat those that are ill. 

2. Mature animals usually dominate those less mature; thus hens dominate 
young chickens, and dominance based on age may continue long after the 
younger animals are physically superior to their elders. This rule has many 
exceptions, such as are furnished by the fact that newly matured canaries 


may dominate their fully mature associates, and half-grown kittens can keep 
old cats away from food. 


3. In many animal 
the la 


5. In stra Y, an animal accompanied by others from the home 
flock or horde often wins from a stranger more easily than if alone. The 
association of acquaintances may be more important than being within the 
home range. 


_§ Animals with young, especially females with young, tend to fight more 
fiercely than at other times 


7: Males usually dominate females, particularly in those species in which 
the male is the larger and showier sex. Often there are two rank-orders in a 


44From Allee et al., 1949, p. 413f. 
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bisexual group, one for the males and another for the females, and these 
scarcely overlap. 

8. The amount of male hormone present, within an indefinite physio- 
logical range, often increases social dominance of either sex. The sexual 
component of the drive for dominance in sword-tail fishes (Xiphophorus) 
may be distinguished from the social drive by gradual cooling; the sexual 
appetite was lost at 10° C., and the drive for social status continued until 
the water reached 6°. 

9. The female consort of a dominant male tends to be accorded his social 
Status so long as she remains near him. This can be expanded to the more 
general rule that in closely associated pairs of animals, the social status of 
both tends to be that won by the more dominant individual. 

10. An ordinarily successful animal may be temporarily tired or ill and 
sO may lose a combat that it might well be expected to win. This is a 
common cause of triangles of dominance in which a > b > c > a; even 
the omega individual has been known to dominate the otherwise alpha 
hen of a flock. 

11. Individuals standing high in their own social groups are more likely 
to dominate a stranger than are those with low social status. Winning, if 
repeated, tends to produce continued victories in pair contests; continued 
losing predisposes towards further defeats. 9 

12. The paired reactions of animals to each other, and an old or even ill 
individual may continue to dominate vigorous associates long after it has 
lost the power to defeat them in actual combat. ; ; 

13. It is hard enough to judge critically concerning psychological factors 
in human affairs; the difficulty is much greater with other animals, but there 
is much evidence of the importance of such effects in winning social status. 
One animal acts as though intimidated by the appearance of a stranger and 
gives way without fighting. In other cases, both act as if frightened; the one 
that recovers first usually wins. Another psychological aspect is the appear- 
ance in non-human animals of reactions toward flock mates that in man 
would be regarded as expressing individual antipathy or favoritism. Thus 
high-ranking cocks of the common domestic fowl, when in bisexual flocks, 
May suppress the mating behavior of some subordinate cocks and allow 
Others to push them away from the copulating position. 

14. Hereditary differences are important, as well as factors related to 
recent experience; for example, inbred strains of mice may differ both in 


aggressiveness and in fighting ability. ay 
15. Seniority of membership in flocks of similarly aged hens shows a 


high correlation with high social rank. 

The most certain sign of social dominance is the winning of an encounter 
with another individual, either by fighting or by some milder substitute. 
Often a series of such contacts is needed before the pair relations are 
definitely established; in some instances, especially between males, the 
defeated individual repeatedly attacks. 
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Defeat is often accompanied by easily observed changes in attitude. A 
defeated fish may drop its challenging posture of tense body and erect fins; 
the fish seems to hang limply in the water; it backs slowly away and then 
turns and flees. Many animals, among them hens, mice and boys, not in- 
frequently emit characteristic cries when beaten. The head furnishings of 
defeated hens sometimes blanch, while those of the victor remain flushed. 
Defeated mice rear up in characteristic postures. ; 

Other signs of low social rank include the avoidance of encounters with 
superiors; defeated hens move about quietly, often with head held low, 
or hide in out-of-the-way places or in protected niches. Animals of low rank 
sometimes accept or even offer to assume the female position in a copula- 
tion; monkeys and cats have this tendency. 


Miscellaneous 


There are several other features of the avian biogram which have al- 


ready been mentioned in various connections, or which demand a 
further note. 


Territorialism This psychodrome appears in various apparently 
contradictory contexts among other vertebrates as well as birds. What- 
ever its guise or occasion, it is an ego mobilizer. It is strongly asserted 
by the males of many—but by no means all—genera in the mating 
phase; it also may survive or appear in another context during sex 
quiescence. (The individual may possess a “lair.’) Moreover a gregari- 
ous bird may be just as assertive of a home spot as is a solitary 
dweller. In some animals (e.g., the phalerope) there is a sex reversal 
of the nesting-courting psychodrome and its accompanying territorial- 
ism; but wherever a male bird identifies himself with territory and the 
female cooperates in a familialism, her orientation, as has already 
been mentioned, is first of all fixed upon him; as the parentalism pro- 
ceeds, she apparently orients to brood. 


The Kumpan We have mentioned the high social sensitivity of 
birds. A youngster raised without association with age-peers of his 
own kind may be permanently deflected from the orientations nor- 
mal to his society; as Lorenz has shown in the cases of various 
genera.“ Here belong also the “Kaspar Hausers.’’4¢ 


s Social Organization During the Nonreproductive Phase Very little 
as been studied about this phase. We do not know either whether 

Lorenz, 1952; also, more i i i 

*Lor ; ; i» technically, . 4 

“peagung, SMe ically, 1931, 1935. See Lorenz’ discussion of 
Katz, 1948 or 1953; Briickner, 1933. 
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the intrasex hierarchies, or in how far intersex dominances, persist.*? 

Frequently—and this holds for mammalian herds also—the flock 
admits strangers to its membership only during the nonreproductive 
phase. This is consistent with the fact that the reproductive phase 


sees a heightened individualism. 


Rhythm-Taking The prophase of migration sees birds gathering 
into flocks—including the breeding season’s new crop—and develop- 
ing a sharp sensitivity to each other’s movements by way of mass 
maneuverings. Penguins, at this time, practice spectacular “military 
parade-ground” movements. How the proprioceptivities of vertebrate 
individuals in general are synchronized by molar social stimulations is 
a problem that remains unsolved. 


Fish and Bird Parentalism 


Fishes that spawn, and the more primitive orders of birds, present a 
most striking parallel of reproductive syndrome—although the birds 
carry theirs one important step beyond that of the fishes. The males 
of both classes stake out nesting territories, drive away isosexual in- 
truders, build nests, court females, brood the eggs, protect the hatch- 
lings. We can hardly escape the Conclusion that there are somehow 
and somewhere within their central nervous systems similar pro- 
grammatic mechanisms. Nevertheless, the bird brain is more highly 
Organized than that of any fish; and this must somehow account 
for certain superiorities of syndromal behavior. ; o. , 
To maintain a programmatic chain of instinctive behavior in activ- 
ity, there must appear the proper sequence of external stimuli—an 
observation we owe to both the ethologists and some of the labora- 
tory psychophysiologists. This is what makes it possible for the male 
stickleback to pass smoothly from courting to spawning to expelling 
the female to fanning the eggs to tending the hatchlings. (Whether 
an extraneous stimulus can be injected into the chain is not now 
the question.) But among birds, the progression is not that simple. An 
external stimulation to programmatic behavior is indeed necessary— 
such as a sustaining contact of the bird’s breast with the eggs which 
maintains its brooding interest—yet abeyance in a motivation is not 
equivalent to its extinction. Thus, were it not for coitus with internal 
fertilization, the reproductive phase of the vertebrate biogram could 
47For a résumé of the question of dominance and territorialism, see Noble, 1939b. 


In Melopsittacus undulatus, the females dominate during nonbreeding; the males 
during breeding. See Masure and Allee, 1934. There are other instances of this 


arrangement. 
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not have become terrestrialized. But thereupon there must occur a 
time lapse before the egg is laid. Yet this temporal hiatus does not 
extinguish male parentalism; nor, among the females, does ovi- 
Position necessarily go over into parentalism. We are speaking here 
of the Paleognathae—the primitive subclass of extant birds. The male 
ostrich collects from his harem a nestfull of eggs, monopolizes their 
brooding, and is indeed an intent and effective caretaker. Now, it is as 
characteristic of the male bird to remain familially interested as it is 
for the male mammal not to be. Female familialism is added to the 
bird lines during the evolution of the Neognathae; the genera which 
lack male familialism are exceptional (a regression?). 

Biparental familialism occurs among the higher teleosts, as we 
have noted before. But the biparental familialism of the birds develops 
a complete familialism, in which the parents “train” the young 
(“Dressur”).48 Essentially, the process appears to be that of the par- 
ents’ supplying, by their behavior, the proper stimulations for eliciting 
release of innate behavioral mechanisms, at the correct programmatic 
moment when those mechanisms have achieved the proper matura- 
tive level. It is to be remembered that this is done by a brain which 
Possesses an elaborate corpus striatum and optic tectum but only a 
very rudimentary neopallium. But investigation of the point-to-point 


relations between neurophysiology, neural architecture, and ethology 
has not yet reached even an embryonic stage. 


BIOGRAM, INSTINCT AND INTELLIGENCE 


To find, as we do, that the teleosts exhibit among themselves a com- 
mon pattern of psychodromes which varies only in its detail content; 
that the yet more primitive vertebrates, scanty though their data be, 
support the teleost findings; that the birds likewise form a recogniz- 
able common type in this respect, yet that despite their evolutionary 
divergence teleosts and birds have remarkably parallel biogrammatic 
configurations; that what we know of the Amphibia and the Reptilia 
(again, scanty though that material be) is consistent with these and 
often corroborative—all this forces us to the inference that we are 
dealing with patternings that are innate or instinctive and properties 
of verberate morphology. Nonetheless, somewhere along the line of 
vertebrate _phylogenesis “intelligence” emerges—if by that term we 
mean the capacity for making judgments. But if we were to discover 


48 
on pees has been analyzed ingeniously by K. Lorenz. See particularly Lorenz, 
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that, even with the possession of this capacity, animals still manifest 
the broad features of what appears to be this same biogrammatic 
configuration, we cannot but suspect that the instinctive is still as 
vitally operative as ever, and that intelligence does not negate it but 
somehow is its coadjutor. Perhaps we should think of instinct and 
intelligence as two psychologisms, the latter of which has emerged 
out of the former to render more effective the relations of the former 
to the Merkwelt; the reciprocal consequence being that the projec- 
tive-associative processes of this new psychologism serve to create an 
enrichment of the Merkwelt. 

This rather philosophical way of couching an idea can be converted 
into operations by splitting the problem in two: the psychophysio- 
logical aspects of brain mechanisms evolutionally considered, and 
behavior analysis particularly as practiced by the ethologists. 


Basic Cerebral Architecture 


1. The vertebrate brain starts, ontogenetically and 
| hollow tube. Its ventral wall develops 
its dorsal wall, sensory reception 


Generalities 
phylogenetically, as a dorsa 
motor administration (basal plate); 
(alar plate). 

There is further a radical 
develops respectively anterio 


difference in the brain structuring that 
r to and posterior to a landmark region 


which includes the termination of the notochord and the seat of 
the pituitary gland; for posterior to this landmark the brain builds up, 
essentially, from both alar and basal plate material;* anterior to it, 
the construction derives essentially from alar plate material alone 
(prosencephalon; which becomes tel- and diencephalon).”° The 
mesencephalon develops as a sort of transitional region between the 


other two portions of the brain. 

These basic facts from developmen 
ral administration of the vertebrate bod 
nature of instinctive and intelligent psychic processes. 

2. Phylogenetically and ontogenetically, they develop from the un- 
differentiated region of the sensory administration the adjustive mech- 
anisms. This at once indicates that reception of an external energy 
by the organism is but the beginning of a digestive process which 
starts as a conversion of that energy into a stimulus and eventuates 
in its conversion into information which the organism utilizes. 


tal anatomy determine the neu- 
dily organization, and the 


49Rhombencephalon; which becomes met- and myelencephalon; cf. deuterencephalon 


of Amphioxus. y 
50cf, archencephalon of Amphioxus. 
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In ontogeny, the motor neurons are already sparking generalized 
movements of body segments before the adjustive mechanisms estab- 
lish connections with them. 

This separateness of the motor and sensory-adjustive mechanisms 
needs emphasis before integrations may be considered. For, and 
furthermore, in the phylogenesis of the vertebrates the two have 
pursued degrees of development that are considerably independent 
of each other, A man, a horse, and a bird in a field, for instance, are 
meeting the same environment, and their repertoire of motion ele- 
ments is both limited and largely the same. The differences in their 
receptive capacities is, if anything, even less (the differences are 
secondary: emphasis upon olfaction or vision, color sensitivity, etc.); 
but the adjustive differences are enormous. From cyclostome to mam- 
mal, adjustive differences are even vaster. 

The adjustive mechanisms thus appear as intercalations between 
the sensory and the motor components. If these were lacking, obvi- 
ously the sensory stimulation could go over immediately into a local 
motor response. The intercalations are coordinators between the 
various parts of the organism, to effect an overall response. At the same 
time—the more uniform this general intercalary neural mass, the 


“consummation” of the stimulus-response circuit (Sherrington). No 
less important than these adjustive areas of excitation are the inhibi- 
tory areas that balance and are integrated with them. These occur, 
expectably, in both the more primitive and more evolved brain 
evels. When, therefore, we encounter copulatory activity inhibited 
in both a male rat and a rooster we are not surprised to discover it 
Cortically regulated in the former and not in the latter; but at the 
same time we are not justified in saying that the inhibitory function 
in the rat has “passed out of the control” of the region which homol- 


These Capacities for compounding excitements and inhibitions and 
so delaying 


response result, at higher phylogenetic levels, in such 


complex actions as Umweg behavior; in man, the consummatory 
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response can even be delayed for years—held in abeyance while 
other responses are made, and hierarchies of choice created. It ap- 
Pears to be this aspect of human conduct which has allowed some 
psychologists and culturologists to lose sight of the innate basis of 
these responses. 

Excitation and inhibition are exerted not only upon effectory 
mechanisms of the body; the adjustive system includes a feedback 
servomechanism by which, we may say, the neural administration of 
the organism keeps track of itself. The organism is a self-balancing 
Configuration, utilizing excitation and inhibition. The regulation is 
not a property of either of these components; it resides in a relation- 
ship between them—a molecule, so to speak, of which they are two 
of the atoms. Not only is there this differentiation, but, as certain 
energy paths become emphasized over others, neurons actually 
migrate nearer to the source of their stimulation; and they lengthen 
their axons “behind” them, that is, in the direction away from that 
stimulus, thus maintaining connections with the cells to which they 
relay the energy (neurobiotaxis). Nerve cell proliferations, nuclear 
differentiation, nerve cell migrations are the processes whereby the 
Various adjustive mechanisms in the vertebrates have been built up; 
only the most conspicuous of which are the mammalian cerebral 
hemispheres. , 

These assortative cellular groupings within local portions of the 
brain are largely responsible for the rise of altered relationships be- 
tween an organism and its environment; they are a part of the evolu- 
tion which makes a different organism, one with commensurately 
different life functions. They account, in large measure, for differences 
of life mode between a bird and a mammal; but also for the differ- 
ences between a salamander and a frog. ; 

By corollary, some brain regions are evolutionally more stable, 
others more labile. (For instance, the stria medullaris thalami is very 
Stable in the vertebrate series; the telencephalic pallium has been 
remarkably labile.) Nonetheless, all migrations and other alterations 


Occur within the bounds of an all-embracive architecture.*? 
3. The distinction between the motor and the sensory-adjustive 


Provinces is cardinal to the understanding of instinct: The Auslésende 
Schema—a functional unit of the ethologists’ analyses, which surely 


511 am confi i be said without its committing me to the old notio 
‘onfident that this can be n 

Of a predetermined, primordial pattern of a vertebrate neuroanatomy. That man, 

bird, and beast, no matter how diverse, have never ceased being vertebrates, all 


Comparative studies continue to reaffirm. 
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must have its seat in the adjustive structures of neurology—is to be 
distinguished from the motor (behavioral) response.™ For, if the IRM 
(“innate releasing mechanisms”) be modified by experience, the same 
motor pattern is released, yet upon an altered situational object. It 
is equally clear that the adjustive mechanisms make it possible for 
a motor (behavioral) response, which originally replied to a situation 
wherein olfactive information predominated, subsequently to reply 
to a predominantly visual stimulus. This point will be illustrated later. 

4. Another basic and persistent architectural feature of the verte- 
brate brain is a gross dichotomy of “visceral” and “somatic” mechan- 
isms. (The two are, however, interconnected—necessarily so.) They 
serve to regulate the internal economy of the organism and to effect 
its adjustments to and exploitation of the external environment. 
Thus it is, for instance, that the hypothalamus contains the head 
ganglia of the ortho- and parasympathetic systems; the most primitive 
telencephalic pallium divides into somatic-olfactory (prepiriform 
palaeocortex) and visceral-olfactory (hippocampal archicortex) regions. 
These latter two regions we shall encounter on more than one oc- 
casion. 

5. The “deuterencephalon’” (and the spinal cord) controls adjus- 
tively the basic bodily functions; some of which are internal (circula- 
tion), others externalized (locomotion); yet others are in part both 
(respiration, nutrition, reproduction); and it possesses both sensory- 
adjustive and motor regions. The “archencephalon,” on the other 
hand, is sensory-adjustive only; primitively and diagrammatically, it is 
responsible to the organism for the distance perceptivities of olfac- 
tion (chemical: telencephalon) and vision (physical: diencephalon- 
mesencephalon). 

How these two sensory systems complement each other, and how 


one or the other comes to be predominant in the life mode of a 
class, subclass, or order 


unfortunately, we must 


®2Tinbergen, 1951, p. 52. 
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reliance upon olfaction and vision; to meet the ego-tu-ille environ- 
ment, the emphasis of reliance is upon vision. This can be said, 
without underemphasizing the roles of olfaction in the matter. 


Telencephalic Pallium In all the vertebrates, the telencephalic 
pallium has some degree of organizing capacity. The primitive verte- 
brates (to judge from cyclostomes) possessed an “inverted” type, 
which eventually made possible the terrestrialization of forms whose 
Merkwelt was served conspicuously by olfaction, as we shall see. In 
cyclostomes, we may identify, primordially, a mesial region which 
(at the amphibian level) is identifiable as the hippocampal area 
(archipallium), a lateral region which correspondingly eventuates as 
the piriform area (paleopallium); and between them a generalized 
pallial area, which in the mammals expands enormously—the cortex 
of the cerebral hemispheres. 

This pallium represents the adjustive domain of the olfactory por- 
tion of the prosencephalon. That the organ of the intellect should 
have been derived from this semingly improbable source, however, 
has an understandable history; and recent and current research sug- 
gests that it also accounts for quite a number of the emotive symp- 
toms in certain psychosomatic disorders.” i 

We have noticed already that primitive aquatic vertebrates hunt 
and escape predominantly with their olfactory sense. Accordingly, 
olfaction is connected with the exteroceptive and proprioceptive 
senses in the thalamus-mesencephalon via the piriform region (olfac- 
tosomatic). But olfaction has yet another function: It acts as a general 
facilitating agent upon other brain processes; and this is “localized” 


in the hippocampal formation (olfacto-visceral). ; 
In phylogenesis, the intermediate pallium becomes invaded by 


fibers from the thalamus (diencephalon). It is these which eventuate 
in the projective and associational fibers which connect with the 
neopallial cortex, and, as we might say, inject “intelligence” into a 
More basic psychoneurological architecture. Another important con- 
sequence of this evolution is that all the sense departments except 
olfaction connect with the thalamus, which in turn relays to the 
Cortex; while olfaction connects directly. x : 

How this operates among the phenomena we are interested in may 
be summarized thus: Experimental neurology indicates that, in such 
a syndrome as the reproductive, its component segments are medi- 


53See MacLean, 1949. 
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ated by mechanisms in the brain stem (and spinal cord). But, from 
fish to bird and mammal, if the pallium be suitably ablated, these 
segments do not organize into a pattern.*# 

To the neocortex we shall return, after surveying the diencephalon 


(with the mesencephalon implied in appropriate spots) and the rhin- 
encephalon. 


Diencephalon 1. If it can be said at all, of an organ whose effec- 
tiveness is compounded of harmonized operations stemming from all 
of its regions together, that there exists a region par excellence of 
neuropsychic coordination, that region is the diencephalon. . 

lt connects with practically all the other parts of the brain. 
Somatic and visceral sensations are brought into dynamic relation- 
ship. Some but not all of its information it relays to the cerebral 
hemispheres, where the information is projected upon the cortex. f 

Its hypothalamic portion heads up the para- and orthosympathetic 
systems, and adjusts their balance, thereby exerting a control over the 
visceral forces which are the organized energy sources of instinct. 
It transmits its tensions to the somatic nervous system, and thereby 
activates an appetitive toward food or sex. Its fiber connections are 
tich—notably, with the thinencephalic olfactory mechanism, with 
the optic mechanism, with various parts of the diencephalon itself, 
with the pituitary gland. Phylogenetically, it has been considered to 
be “primarily a precipitate within the olfactory system in a region 
from which central autonomic structures developed. It became a 
Primitive center for olfactory-visceral corretation.”> 

During phylogenesis, as vertebrate forms have become more 
encephalized by developing the telencephalic pallial mechanisms, 
the emotive driving power of the hypothalamus has been brought 
under adjustive controls, En revanche—those very adjustive controls 
in their turn do not escape the influence of the hypothalamus. The 


instinctual, in other words, does not cease to exist; it comes, rather, 
to share its administration with a younger descendant in the psychic 
dynasty. 


The vertebrates w 
mals are quite cap 
mplex; and th 


54Cf. Beach, 1942, 
55Grinker, 1939, p. 43. 


THE BIOGENESIS OF HUMAN SOCIALITY 65 


mammals interject their neopallial refinements into the total be- 
havior complex. 

Three distinctly different kinds of cases may serve to illustrate the 
Operations of the brain stem during waking where the cerebral 
hemispheres are not involved, though they belong to the neural 
systems involved. 

1. W. R. Hess and his collaborators, by electrical stimulations of 
very definite and localized spots in the cat hypothalamus, have in- 
duced the animal to run through the psychodromal chain of prepar- 
ing itself for sleep and finally succumbing." (2) Female rats who have 
suffered experimental cortical ablations, but with intact brain stems, 
remain capable of executing the elements of the maternal psycho- 
drome, but these are unorganized and desultory." (3) “Nielsen and 
Sedgwick reported the case of an anencephalic infant who lived 85 
days and showed arousal and sucking responses and contentment 
at coddling, cried at rough handling, and otherwise expressed in- 
stincts and emotions. In this case there was no active neural tissue 
anterior to the midbrain. Evidently, therefore, the reactions were 
accomplished by no higher integrating mechanism than that available 
I i 1158 
a rei e action of the ani- 


2. The system which intergrates the responsive A ani 
mal is called by Penfield the “centrencephalic’” system. This is 


Situated, in all probability, in the reticular system that stretches from 
the corpus striatum of the diencephalon posteriorad, and in the 
intralaminar system of the thalmus (diencephalon). To this Tn 
the cerebral cortex (particularly, the memory mechanism of the 
temporal lobe) feeds its data for integration into the total response 


of the organism.” 
“(The thalamus), 


stimuli from the outside world congreg T 
distributed to subcortical or cortical centers so that the individual 


may make adequate adjustments to the constantly changing environ- 
ment. The thalamus thus holds the secret of much that goes on within 


the cerebral cortex.” : 
3. Although “consciousness” should properly be considered an 


” says Walker, “is the mediator to which all 
ate and become modified and 


56Hess calls it the “Schlafsyndrom.” See Hess, 1943, 1944, 1954. Similar experiments 


ave been performed by a number of workers. 

sgecach, 1937. O'Leary, in re Jasper, Ajmone-Marsan, Stoll, 1952, p. 170, 
toce arks, by, Dr. Jame: eld, 1954; Penfield and Jasper, 1954; Jasper, Ajmone- 
Marsan, Stoll, ‘1952, These studies are very instructive on the function of the brain 
stem in normal and pathological behavior. 

601938, p. 277. See also 1937, p. 259. 
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organizational state rather than an entity having a seat, still the re- 
gions of the brain contribute to it differentially; yet if there is one 
particularly essential region of the brain that is indispensable, it is 
an area lying about the third ventricle in the diencephalon. This 
contrasts sharply with the cerebral hemispheres, which may be in- 
jured or subjected to ablations without the loss of consciousness. 
On the human level, of course, “consciousness” does not occur 
without the content supplied to it from the cerebral cortex; but this 
does not allow us to deny a noncorticate consciousness to the yone 
brates who lack the conspicuous mammalian feature. (But “self- 
consciousness” is quite another question—placing on a further sec- 
ondary, derivative analytic plane; for undoubtedly it constitutes a 
Weiterbildung.) 

At the human level, the implications of these matters to psycho- 
analysis are inescapable; and Schiller®! has remarked, “The cortex 
is apparently reserved for the conscious parts of the ego; the basal 


ganglia and brain stem, for what is unconscious in the ego and for 
the id.” 


The Rhinencephalon It was indicated earlier that the primitive, 
aquatic vertebrates organized their Merkwelt mainly about two senses, 
each being represented by a major segment of the prechordal brain 
(“archencephalon”): the olfactory possessing the telencephalon, the 
optic possessing the diencephalon. Further, each of these segments 
contained adjustive mechanisms associated with the senses. We can 
cast the phylogenesis from that point on in the shape of an issue: 
Which of these sensory-adjustive domains should be capable of evolv- 
ing the most elaborate psychic mechanisms? 

The teleosts exploited the potentialities of the visual domain: The 
tectum opticum of their midbrain is elaborate, it is in close com- 
munication with the hardly less elaborate diencephalic corpus stria- 
tum. The forebrain, on the other hand, is of the everted type, with 
a correspondingly thin pallium (which is not the homologue of that 
of the inverted type). In the Merkwelt of the teleost, vision dominates 


both its food quest and avoidance of enemies, and its social inter- 
reactions.® 


But the terrestrial vertebrates represent the continued evolution of 
a vertebrate line having an inverted forebrain, and one in which it 
was the adjustive mechanisms of the olfactory domain which even- 
tually produced the cerebral cortex. The result is the peculiarly 
611952, p. 204. 
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elaborated thinencephalon, or limbic lobe, which MacLean in a 
brilliant analytic survey names the “visceral brain.”®* Primarily telence- 
phalic, it includes differentiated features of the diencephalon and 
mesencephalon. It includes the hippocampal formation, which, em- 
bedded (in primates) within the temporal lobe, mediates between the 
yet more archaic portions of the olfactory brain and the neocortical 
Part of the temporal lobe. The latter, in turn, is the seat of the 
elaborated memory mechanisms. The rhinencephalon is extensively 
Connected with the hypothalamus in contrast to the neopallial cor- 
tex, which lacks such direct connections. 

Much of what is known about the limbic lobe comes from clinical 
experience with epilepsies. There occur “dreamy states’—mental 
diplopias—anxieties, rages, a sense of smelling, tasting, etc.; mastica- 
tion; emotive experiences all indicating hippocampal, amygdaloid, 
and other involvements. The mechanisms seem to be relevant to the 
Oral-anal and the sexual dependencies and drives uncovered by 
Psychoanalysis. ; 

“The relationships and alleged functions of the rhinencephalon, 
Says MacLean, ”. . . indicate that though our intellectual functions are 
Carried on in the newest and most highly developed part of the 
brain, our affective behaviour continues to be dominated by a rela- 
tively crude and primitive system. This situation provides a clue to 
Understanding the difference between what we ‘feel’ and what we 
‘know, ’85 3 

There is no other portion of the brain that is so graphic an illus- 
tration of how and where the instinctive meets the intellectual ina 
human psychic process than that right here. In as insightful a paper 
as has appeared on our subject in the present decade, Kubie says:%° 


What has become increasingly evident in more recent work is the fact 
that this ancient brain [i.e., the rhinencephalon; whence have been derived 
the archipallium, the paleopallium, and the mesopallium—€.W.C.]—much 
of which lies in the depth of the temporal lobe, with its dreamy states of 
Psychomotor epilepsy and its body-memories—has extensive relationships 
With both the neopallium and the hypothalamus. As MacLean points out, 

is part of the primitive forebrain lies in the basal-mesial portion of the 
temporal lobe with direct connections to the hypothalamus, becoming 
thereby a crossroads or association for both internal and external percep- 
tions arising from the eye, the ear, the body wall, the apertures, the genitals, 
and viscera. Smell reaches it directly. Here then, within the temporal lobe 
and its connections, is the crossroads where the “I” and the “non-l” poles 


841949, 
OP. cit, p. 351 
1953c, p. 31f. 
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of the symbol meet. It is impossible to overestimate the importance of this 
fact that the temporal lobe complex constitutes the mechanism for integrat- 
ing the past and the present, the phylogenetically and ontogenetically old 
and new, and at the same time the external and internal environments of 
the central nervous system. It is through the temporal lobe and its connec- 
tions that the “gut” component of memory enters into our psychological 
processes and the symbol acquires its dual poles of reference. Thus in the 
temporal lobe and its deeper primitive connections is the mechanism for 
the coordination and integration of all of the data which link us to the 
world of experience, both extero- and interoceptive. It is by means of this 
temporal lobe complex operating through a bipolar symbolic system that 
we are able both to project and introject. It makes of the temporal lobe 
and its intricate bilateral and autonomic connections, which MacLean has 
called the “visceral brain,” the central nervous organ which can mediate the 
translation into somatic disturbances of those tensions which are generated 


on the level of psychological experience. It might even be called the 
psychosomatic organ. 


The Cortex Again Even a brief review of the nature of the mam- 
malian neocortex is far beyond our present scope; nor should it be 
really necessary: its residual equipotentialities over against its func- 
tional localizations; its subcortical as distinct from its cortical func- 
tionings; its centrifugal and centripetal relations with various parts of 
the basic brain, as well as the limits of those relationships; how it 
affects as well as how it is affected by, those various parts; the data 
from neurosurgery, experimental ablations, electroencephalography; 
and so forth. Phylogenetically, it expresses that general vertebrate 
tendency to refine, by analysis and synthesis, the adjustive aspect of 
its neurological treatment of environmental energies, as that tendency 
's expressed in the telencephalon. 

Suppose a complex electronic calculator housed in a building. 
Were we to decide that our machine could deliver more complex 
results if somewhere we could interpolate a large number of analyz- 
Ing Circuits, we might construct a housing annex, run a large bundle 
of wirings out from our machine, sort them in the annex by spread- 
ing them out and interconnecting them endlessly with relays; let 
these include mechanisms for storage of past information (as elec- 


aie machines do); then, let some of the operations in our main 
ae ine be detoured into the annex apparatus; at last, when the 
Perations occurring in the annex are fed back into the main machine, 


the latter incorporates them into its final results.°7 


Tin drawi i 

revi ae op analogy, | am not intending to reduce the operations of the brain 

cake Cue eee ronic calculators; | wish only to suggest the position of the 
Pheres in relation to the basic brain. There is a rather common mis- 
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The cortex, in other words, possesses localized areas to which 
information is projected from the basic brain. With this spread out, 
there is space for infinitely detailed associative connections between 
points in these areas. 

To bring this into relation with our subject—the behavior patterns 
of primitive vertebrates represent undifferentiated totalities; those of 
the higher are just as total, but they are compounded by the addi- 
tion of differentiated ingredients. 

A shark apparently moves in a Merkwelt of olfactive-gustatory- 
visual-reverberative-visceral stimuli which reinforce each other; there 
is no reason to believe that it can act selectively by virtue of one 
of these stimulations as against the others. On the other hand, Lorenz®® 
reports that a jewel-fish father who had retrieved in his mouth one 
of his young, encountered some food on his way back to the nest, 
which he snapped up. He paused, then ejected food and offspring, 
recaptured and swallowed the tidbit, retrieved the youngster, and 
resumed his journey. The same writer®? reports that he was attacked 
by his otherwise friendly daws when his black bathing trunks showed 
from his pocket: The black-in-possession-of-a-figure could not be 
discriminated from a predator-grasping-a-daw. The bird’s highly elab- 
Orated corpus striatum but rudimentary (perhaps even retrogressive) 
neopallium allows it a receptivity to details-in-configuration with, 
however, but limited discriminatory analytic ability within that con- 
figuration. A chimpanzee, when confronted with an automatic feed- 
ing machine requiring a certain kind of chip as coin but not others, 
discovers for himself which chips are “genuine coin,” and then spends 
a great deal of time and effort in acquiring a supply of them for future 
use. A human can choose between buying liquor now and paying for 


an education next year. 


INSTINCT 


In this article (which after all is intended as a survey and abstract) 
it is beyond our scope to review the status of modern concepts of 
instinct; and it should be unnecessary. But something has to be said, 


since convergence is occurring between psychoanalysis, ethology, and 


experimental neurology; and this progression is of the utmost im- 


Conception that the cerebral hemispheres are sitting on top of the brain, and that 


they dictate to it. 
a952, p. 37f. 
Op. cit. p. 141 seq. 


70 BEING AND BECOMING HUMAN 


re of 
portance to anthropology.” Freud’s own thought > i 
instinct underwent, as we know, a considerable deve aa eg 
his “Instincts and Their Vicissitudes’” (1915) and a r well 
Psychoanalysis” (1940). For the purposes of the silage S es 
suffice to summarize that an instinct, according to Freu ei Seip si 
terized thus: Its energy source lies within the = paar ae 
tive, that is, it is not a temporary confluence of psyc a atl at tte 
cannot be evaded or destroyed, no matter = ae oe 
suppression. Freud’s conceptions of the role of the soe nie 
and the way by which motor responses become trans a, 
genetically, have not stood up as well as this summary c anions 
tion, which was then postulated as deriving from those en nf 
Latterly, Kubie has produced a homeostatic a re 
Freud’s view that “a classification of instincts SUSE rest upon ea 
logic rather than a psychologic basis” and that “instincts rep 


nī 
the demand which the body makes on the mental apparatus. 
Thus: 


j ; ical 

All instincts consist of a) the direct or indirect expression “ oct, 
body processes, through b) inherited yet modifiable networ oe eee 
synaptic patterns, which c) are molded in turn by superimpose : c olory 
and phobic mechanisms. These are seen to operate in norma ia ged 
as in psychopathology. The relative roles of the three components 
stinctual activity vary in differnt instincts and in diffrent specjesi beween 

Therefore it is impossible to make any absolute distinction e an 
Instinct and Drive (“Trieb”). The differences are quantitative article 
qualitative, and are due to the different roles played by the compo 
mentioned above. . 

In many of the instinctual processes the biochemical source of pen o 
converted into behavior through deprivation; because deprivation sync 
nizes the continuous asynchronous flux which in states of rest goes ee 
body tissues. The biochemical processes, however, are linked to Mp : 
mechanisms, which under ordinary circumstances come into play be a 
any actual tissue deprivation occurs. Therefore in higher animals instinctu 


: issue 

Patterns are triggered off by warning mechanisms rather than by tiss 
hungers. ; re 

Therefore on the psychologic level, instinctual aims and objects a 
also built around the warning mechanism.72 
T0For a very informative and c 
together psychoanalytical and ethological theory, see Fletcher, 1957. 
TiKubie, 1948, p. 29. The par. 


i he emergence of Homo out of the 
pre-hominid Primates. 
72Kubie, 1948, p. 29a. 
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A bird newly arrived on the breeding grounds begins its psycho- 
drama with a rather unfocalized behavior, one that strikes us as 
rambling. Craig (1918) termed it “appetitive behavior.” The conduct 
Pursues a course which progressively narrows down upon a final 
“consummatory act”; and this, in the parlance of today, discharges a 
tension so that homeostasis is effected. A neurophysiological para- 
phrase of this drama is another statement of Kubie’s.” 

[In the organs of the body which have instinctual function—they 
have direct apertural connection with the external world, and serve 
for swallowing, excretion, genital functioning—] “. . . the patterns of 
instinctual behavior are always initiated as somatomuscular activity 
under the guidance of the voluntary nervous system, but end up as 
almost purely autonomic action. As each individual instinctual act 
gets under way, there is a gradual increase in the participation of 
autonomic function until finally, at the critical point, the autonomic 
nervous system takes off on an independent jet-propelled flight of its 
own. One sees this most clearly in swallowing, urinating, defecating, 
and of course, in sex; but it is true in subtler ways in every instinc- 


tual act.” 

_ This statement, to be sure, did n 
instinctual patterns which in this essa 
hierarchies of syndromes and finally a biogra 
ever, have been the subject of study by th 
from the particular standpoint that they occupy. 


instance, find that in making an instinctive response ani c 
to every physical stimulus that they are able to perceive, but to certain 
” often configurative, according to the physio- 


find themselves at the time. The reaction 
ed” by an internal, poised mechanism 
m”—already mentioned). The releasing 
stimulus, moreover, often acts also as a directive upon the response, 
as well as a mere releaser of it. In the neonate, the response as well 
as its orientation may be less focally directed than it eventually be- 
Comes under the operation of maturative processes; and it may be- 
Come a part of a hierarchy of appetitive-consummatory acts, which 
are becoming defined and organized. During ontogenesis, the innate 
mechanisms, being still labile and malleable, may receive a Prägung, 
as already indicated. This normal elicitation or this distortion of an 
Innate, maturing mechanism clearly is not the same thing as “‘con- 


ot have in mind the scope of 
y we have brought together as 
m. The syndromes, how- 
e ethologists, of course 
74 The ethologists, for 
mals react not 


Specific “sign stimuli, 
logical states in which they 
IS viewed as being “releas 
(“innate releasing mechanis 


751953d, p. 3b. : wa 
1See Tinbergen, 1942, 1948, 1951. For his exploitation of Craig's system, see 1951, 


PP. 104—107. 
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ditioning” mechanisms that operate where ontogenesis has already 
been completed. 

The present essay seeks to go a step farther than the consideration 
of discrete syndromes of behavior, such as the so-called “reproductive 
instinct” which Tinbergen has dissected.”* The phyletic comparisons 
that we are making seem to indicate that even these blocks of be- 
havior belong to a larger whole. The indication is that the vertebrate 


form possesses a total behavioral as well as a total physical archi- 
tecture. 


SYMBOL 


Although we may not deny altogether to some, at least, of the Al- 
loprimates a rudimentary capacity for symbolizing, this function in 
“fully developed” form is as unique to man as is speech. Indeed, 
since speech itself is a form of symbolopoea, the power to speak 
must have developed apace with the power to symbolize (or only a 
step behind it), during the evolution of the pre- and protohominids. 
We are still a long way from understanding the cerebral mechanics 
of language—which means not only controlled articulations and inter- 
spersed interruptions (silences) but their linkages with memories and 
abstractive activity. At least six areas of the human cortex on the 
lateral aspect of the dominant hemisphere, when stimulated elec- 
trically, can produce one or another form of aphasia; two of these 
areas, on either hemisphere, produce vocalizations. Two of the areas 
of aphasic arrest lie close to the memory cortex of the temporal 
lobe. Electrostimulation of the temporal lobe raises to consciousness; 
far more vividly than in a mere recollective evocation, a picture of 
past events or scenes; so vividly, indeed, that they seem actually 
id a Cowal even while the patient is conscious of the fact that 
and Ae oe is.° The frontal lobes are essential to foresight 
fhe pady a mag All of this says, in most informal language, that 
demands a Sattetnes intelligent sprech ana = symbalize in general, 
bare fee ee ting trp between differentiable areas of the 
more particularly, as cot pe mage Keio bank. fs — 
i the eda A h 5 well as an indefinite number of other regions 
the apes, alth $ incidentally, all these cortical regions occur IN 
pes, although quantitatively far less so than in man. In onto- 


wok pp. 102-104. 
- Penfield, 1952; also Penfield and associates. 
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genesis, moreover, the cortical areas myelinate programmatically, and 
not simultaneously; roughly, the order corresponds to a phylogenesis, 
though not perfectly. And we do not even know but that the program- 
matic order in which the myelinizations occur may have something 
to do with man’s uniquely successful “phylogenetic attempt” at de- 
veloping speech. 

Nevertheless, we cannot get away from the hypothesis that the 
power to symbolize and to speak is a function of the whole brain, or 
at least an indefinitely large part of it; and this means that the 
archaic brain too must be involved in the formula. In the rapproche- 
ments that are currently taking place between psychoanalysis and 
neurosurgery, there are indications that that is the case. In a very 
significant paper, Kubie™ says, in part: 


There is the symbolic function by means of which in thought and speech 
We represent abstractions from experience. Here the term “symbolic func- 
tion” is coextensive with all higher psychological functions, and especially 
with concept formation. — 

There is the symbolic function with which we are all familiar in figures of 
speech, metaphors, slang, poetry, obscenities, puns, jokes, and so forth. 
Here the concept behind the symbol is translated into some other mode 
of expression. . . . This use of the symbolizing capacity of the human psychic 
apparatus characterizes that type of function which Freud called precon- 
scious or the descriptive unconscious. It reaches its most systematic develop- 
ment of course in the intuitive processes of the creative artist and the 
scientist. 


Finally, there is the more limited psychoanalytic use of the term “sym- 


bolic function” where the symbol is a manifest representation of an un- 
conscious latent idea. Here the link between the symbol and what it 
represents has become inaccessible to conscious inspection. f 

. It is important to recognize the continuity of these three kinds of 
symbolic function: since it is because of this continuity that every symbol is 
a multivalent tool. That is to say that simultaneously on conscious, pre- 
conscious, and/or unconscious levels every direct or indirect representation 
of any conceptual process will in all circumstances, if in varying propor- 
tions, be literal, allegorical, and also “symbolic” in the dreamlike or psycho- 
analytic sense. Consequently, in actual daily use symbols are simultaneously 
charged with meaning in all three ways and on all three levels. This makes 
of every symbol a chord with a potentiality of at least nine simultaneous 


Overtones. ... 

The capacity to make abst 
and to represent those abstra 
qua non of man’s highest psyc 


ractions from disparate, concrete experiences 
ctions by various symbolic devices is the sine 
hological and spiritual qualities. Without this 


TTKubie, 1953b, pp. 67 seq., passim. See also Kubie, 1956. 
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i roc- 
capacity, it would be impossible for man to have any roe H te 
esses more complex than the sensory afterimages of prior SR ned mens 
ability to isolate fragments of his experiences and to represe nolon E Lore 
ately makes it possible subsequently to synthesize new E Bees develop- 
cepts out of fragments of earlier sensory events. . . . a : te ay A 
mental phases our concepts are vague, broad, and over ioe vai TRE same 
maturation, they gradually become more discrete and isti ks si 
steps are observed in the evolution of the symbolic TEprese’ aition of 
concepts: i.e., in the drawings of children and in their eu -mbali 
language. . . . Early in its formative process every concept AN wink renecl 
representatives develop two points of reference, one interna aes 
to the boundaires of the body, and one external. This dual ane ‘a 
every symbol in the constellation “I” and in the AAR e 
inherent in the process by which we acquire knowledge ang f key to 
orient ourselves both to ourselves and to the outer world. It is a tk 
an understanding of the process by which psychological tensions-an only 
ences can acquire somatic representation. These later complications ie : be 
serve to accentuate this function of the symbolic process as a bri aoe 
tween the inner and outer world. One consequence . . . is that the ag 
entiation of the “I” from the “Non-I” is always relative and never a 
lute... . - N 

- . These considerations have a firm grounding in physiological and 
anatomical facts. . . . Every symbol has simultaneous poles of referenc pN 
the “I” and to the “Non-I’” worlds: the “I” having its origins in the se 
Prioceptive percepts of the body, and the “Non-l’” in a 
cepts of the outer world. Thus the symbolic process is itself the i 
between the “I” and the “Non-I” on both a perceptual and a concep oe 
level. For this bipolar (or multipolar?) reference of all symbols on ‘eal 
psychological levels, there is also a neuroanatomical and Lime samen 
basis through their bipolar (or multipolar?) representation in the Sacha 
nervous system. In its full development this anatomical and ie 
basis for the bipolarity of the symbolic process may be as uniqu ` 
characteristic of the human brain as is the symbolic process for ae 
psychology. The body-roots of the “i” component of the symbol have t a 
central representation in the more primitive archipallial cortex and its ri 
sociation systems. This links the “I” component of the symbolic ee a. 
visceral functions, through the automatic tie-up of the arehipalhium, Wh 
direct expression via the effector system of the hypothalamus, and ANA y 
through its special relation to the olfactory system. In this way, the “nose- 


brain” constitutes a link between the archipallium or visceral brain (Mac- 
Lean) and the neopallium, 


the latter with its primary relation to distance 
receptors and their specific and highly differentiated association systems. 
Anatomically and physiologically, therefore, as well as psychologically, 
olfaction is an intermediate link between the bodily pole and the outer pole 
of the symbol (i.e. between the “I” and the “Non-I”). These relationships 
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parallel the evolution of the nonosmatic, primate life from osmatic lower 
forms.78 


The foregoing leaps over our review of mammalian and primate 
biograms, to human phenomena. There is no promise in sight that 
the technique of psychoanalysis and neurosurgery will ever unearth 
the minds of the lower mammals as they are doing in the case of the 
human mind. And here we have the reverse of what obtains usually, 
where the nonhuman sheds light upon the human; for the present 
investigations upon the human suggest that we are probing the in- 
frahuman via the instrumentality of the human. 


MAMMALIA”? 


1. The earliest, and very rare, mammalian remains are found in the 
Upper Triassic formations of North America, South Africa, and Europe. 
The wide distributional range compensates, in a way, for the rarity: 
it indicates that the proto-Mammalia must have existed long before 
that. Of the five subclasses, two (Allotheria and Trituberculata) are 
extinct; two (Prototheria and Didelphia) are rare or locally confined; 
the dominant subclass is that of the Placentalia, whose earliest finds 
date from the Upper Cretaceous. Of a total of 25 placental orders, only 
14 are extant. As a class the Mammalia have been panecumenical 
only since the early Tertiary period. Their deployment and adaptive 
radiation have been thorough: In habitat they are marine, amphibious, 
subterranean, fossorial, ambulatory, cursorial, rectigrade, arboreal, and 
volant. Unlike the birds, in which as a general rule the members of 
any given order all occupy very similar habitats, a mammalian order 
may contain representatives adapted to a rather wide variety of en- 
vironments (Carnivora, Perissodactyla, Artiodactyla, Rodentia, Pri- 


mates), 


BK yb; ss a footnote (p. 75) that reproduces a personal com- 
bie adds to this passage “archipallial” is perhaps too narrow 


munication from Dr. MacLean, to the effect that 3 A 
a term, since paleopallium and mesocortex should he included; they being well 
represented in all mammals. He suggests the more inclusive; term “primitive contex 


which i i ral misconceptions. nr ; 

ie eine literature on the social organization of various mam- 
malian species. Most of it, quite expectably, concerns certain single features; there 
are relatively few comprehensive studies of the sociality of species. A number of 
Primate species have continued to receive a great deal of attention. For a general 
Survey of mammalian sociality, having a mode of attack quite different from the 
Present paper, see the excellent discussion of Hediger (1952). For an excellent field 


Study of the biogram of a mammalian species, consult Darling, 1946 (1937). 
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Birds and mammals both are characterized by activity sustained 
through homoiothermy. The variety of beaks and feet among oe 
testify to the range of motor patterns exhibited by the birds as 
class, but also to the narrowness of that range per order, family, or 
genus. We have seen, moreover, that the cerebral architecture of = 
bird permits a given genus to exploit that motor capacity erm 
anything found in a reptile. The mammals both resemble an k 
from the birds in this matter. They emerged from a different repan 
organization at a different moment of geological time (a slig tly 
earlier one). With few if any exceptions they have retained or 
further developed a greater degree of motor versatility; in this ma 
they match the birds with their variety of pedal and dental morpholo 


gies; and coupled with this, they have elaborated the neopallial hemis- 
pheres.®° 


The Mammalian Version of the Vertebrate Biogram 


The mammalian biogram preserves the features of the vertebrate 
biogram, thus: ee hat 

1. It is diphasic, at least psychologically; but modified in ways tha 
will be explained. There is phase migration, psychological always, 
but often areal as well. m 

2. The social cohesive is status determination, which under requisite 
circumstances develops status hierarchies. Small groups manifest 
leadership-followership. . 

3. Ambisexualism moderates the sex-determinism especially in the 
reproductive phase (e.g., homosexuality). , : 

4. There is intrasex competition during the reproductive period, 
and social moieties based on sex. 


5. Territorialism is expressed under circumstances analogous to 
those among the other vertebrates. A 

6. Commonly, the males take the initiative in the reproductive 
syndrome: They fight among themselves, court the females with 
ritual. The “stamping-ground” is all that remains of the ancient home- 
spot claiming and nest building. 

7. There is complete familialism; although for physiological reasons 
already noted, the role is exercised almost solely by the female. 


8. The young become a self-socializing gròup in measure as they 
deorient from the parental polarity. 


80This is the way the mammalian class has worked out. The lowliest mammals un- 
doubtedly were far less intelligent than modern birds; and this is substantiated by 
Mo prams of extant monotremes and the simpler didelphs, and aiso of certain 
utheria. 
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A Note on the Configurative Nature of the Mammalian System 


The neopallium furnishes the mammals with a superlative psycho- 
neurological adjustive capacity. The versatility of the motor repertoire 
lags far behind the adjustive—as is the case also among the other 
vertebrates; still, it is the most versatile in the entire subphylum. The 
combination permits an enormous variety of psychodromal details, 
yet the biogram itself is not thereby disintegrated. 

This is consistent with what we have already encountered. The 
Merkwelt of the mammal is rich, not because its environment is 
richer than that of the other vertebrates, but because it can project 
analytically and associate synthetically beyond what the others can do. 
The organism creates its own Merkwelt; nonetheless, the body con- 
tinues to make the same demands upon its mental apparatus. We 
may appraise it, without too much risk of error, as being such that 
the psychodromal trait differences among the various kinds of mam- 
mals are the concessions which the vertebrate biogram has made to 
feet and teeth. 

And also to viviparity-plus-lac 
the organism’s own internal envi 
physical environment, past or pres Š 
tion could bring about its origination. To suggest that a configurative 
mutation of multiple genes explains it, does no more than indicate 
the mechanics by which the change may be brought about. We may 
as well admit that some principle of configurative evolution still Te- 
mains to be discovered. The mammalian configuration of viviparity- 
plus-lactation, moreover, is as at home in Arctic seas as it is in the 
tropical rain forest; even though secondary differences that relate to 
the character of the particular environment do occur, such as the 
time of year when oestrus takes place. 

Mammalian viviparity and lactation have evolved together; and 
neither would be thinkable without the other. It is not merely a 
Matter of a programmatic drama within the maternal physiology; it 
Involves a corresponding organismal adjustment by the embryo. There 
exists an ecological complex, in which the internal environment of 
the maternal organism becomes the external environment of the em- 
bryo; and the embryo exercises a reflex influence upon the maternal 


Environment. 
These remarks are being ma 


tation. This is a complex evolved by 
ronment; and there is no known 
ent, which by way of natural selec- 


de to emphasize a configurative com- 
Plexity which no atomistic evolutionary accounts are adequate to ex- 
Plain. The point is, that the mammalian configuration has required 
Such a complicated set of lock-and-key adjustments among “unre- 
lated” portions of the body which are “meaningless” unless taken 
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together, that we are forced to examine them integratively. Both the 
mammalian configuration as an evolute out of the reptilian, and the 
variations that make up that configuration, must be viewed in this 
light. 

Therefore it becomes valuable for us to examine in a little more 
detail the congeries of features throughout the mammalian body 
which are the ingredients of the distinctively mammalian organization; 
and we shall examine the anatomy of the gestation-lactation complex, 
because it is particularly involved in what we are studying. 

The specialized segment of the Müllerian ducts known as the uterus 
is an environment wherein an organism-in-process is engaged in pre- 
adapting itself for emancipation from that environment and introduc- 
tion to quite a different one; but this demands in turn, within the 
harborer, the presidency of a luteinizing hormone. This presidency, 
however, is in its turn a subdrama within a yet larger endocrine drama. 
Another mutualism that integrates into the whole is the placenta—a 
structure which maternal uterus and embryo create together out of 
their own tissues. When birth occurs, another maternal endocrine 
presidency supervenes—that of lactogen. These hormones, to be sure, 
are more ancient than the mammalian class. The point is, that evolu- 
tion is commonly discussed in terms of adaptations to an external 
environment; here we are encountering adjustive evolution within 
and among the parts of the internal environment which is solely that 
of the organism itself. That there is a common master gland, the 
pituitary, merely pushes the problem a step farther back. 

g This is only the biochemical aspect. On the anatomical side, there 
is a set of evolutive modifications, first seen in the Mesozoic era, 
which together are what the statisticians would call an “improbable” 
state. For it involves the cranial myotome within the province of the 
VIII (acoustic) and the VII (facial) cranial nerves, the dermal bones 
associated with the branchial arch in the province of the third division 
of the V (trigeminal) cranial nerve, and a local specialization on ventral 
thorax and abdomen of sebaceous glandular tissue under the control 
of the thoracic autonomic nervous system. 
M oiga m into evolutive phenomena: While the embryo de- 
the parent MNE T from parts of the branchial arch system, 
iS “retin se e succulatory glands. The one mechanism 
Fi es nl without the other. The suctorial apparatus is the 
oe a oh particdlariy Abe lips under governance of the facial 
bones and acı tien pipe a ` n mandible =à lps o 
“lost” bones ‘Scannell a new hinge on the remaining dentary. The 
ile transfer to the acoustic mechanism. The 
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rather informal secretion of teeth—in the province of the V cranial 
nerve—among the reptiles is formalized into a milk and a permanent 
dentition, the eruption of which is synchronized with the regression 
of the suctorial instinct. 

It is in terms of such concomitances that we must also view the 
detailed changes that eventuate in the mammalian version of the 
vertebrate biogram. Gestation and lactation together take time; we 
must expect the duration of the reproductive phase to encroach upon 
that of the nonreproductive phase. Yet this by no means extinguishes 
the complex of interests that throughout the vertebrate tradition have 
been seen to occur phasewise: Their diagrammatic distinctiveness is 
diminished; they tend to become concurrent. 


The Reproductive Phase 


1. This is an appropriate place for raising the problem of seasonal 
agency in hormonal activation, particularly of the reproductive syn- 
drome. That seasonal daylight affects the sex cycle of birds and of 
mammals is sufficiently familiar as to need no documentation here. 
The seasonal periodicity of domesticated mammals eventually be- 
comes reversed if the animals be transferred to the Southern Hemis- 
Phere. It is also probable that domestication itself has altered the 
sexual rhythms of a number of them (although how much of this is 
due to genetic selection and how much to environmental influences 
remains unclarified). But it is equally significant that environmental 
forces do not produce exactly the same effects at the same time upon 
all varieties of mammals: The body has its autogenous factors. Nor 
are the sex-activating hormones absolute tyrants. Quite as certainly 
as administration of testosterone to a castrated rooster or chimpanzee 
will induce male behavior, so certainly can sexual behavior be in- 
hibited completely by a psychological stimulus—even in a physio- 
logically normal rooster. (If a flock contains a champion rooster, he can 
so affect another male whose dominance drive is weak that the 
latter will not mount a receptive hen even in the absence of the 
dominant male.) The propensity for copulating survives loss of po- 
tency, even in man. , ; 

The point of the moment is simply this. It is a far cry from the 
forthright simplicity of the vertebrate reproductive syndrome as ex- 
Pressed by cyclostomes, to its psychophysiological complexity at the 
level of the mammals. For this reason, it might indeed be difficult for 
Us to perceive the diphasic biogram at all as it obtains among the 
Mammals, but for our previous examination of the other vertebrate 
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classes. Mammalian gestation is an elaborate and energy-consuming 
process as compared with egg laying. In many mammals, the period 
of gestation has been lengthened to well over half the year—among 
horses it lasts eleven months, among elephants almost two years. In 
tiny mammals, the trend is in the other direction: Mus musculus has 
an oestrus cycle of three to nine days the year round. In either direc- 
tion, we find an encroachment of the time allotment of the repro- 
ductive phase upon that of the nonreproductive phase, until there 
have evolved mammalian genera who appear to have erased the di- 
phasic character of the biogram completely, by virtue of their always 
being at some point in their reproductive cycle. 

The appearance nevertheless is spurious. For the oestrus cycle itself 
emphasizes periods of sex activity and sex quiescence. And we can 
have no doubt that both elephant and mouse exhibit Weiterbildungen 
from the primitive, diphasic biogram; for the latter still persists among 
many mammals, especially the more primitive ones. The Weiter- 
bildungen are further cases of that organismal autonomy, that failure 
of environmental determinism, which was mentioned above. The 
persistence of the diphasic situation shows up best in the psychological 
aspects. For the animals continue to have reproductive and nonrepro- 
ductive foci of interests, and when the one set is active the other 
tends to be inhibited. (Animals do not feed and copulate simul- 
taneously.) *4 

2. For parent birds, incubation is followed by foraging for solid 
food, for the youngsters have engineered parental change of behavior 
by actively hatching. The mammalian fetus, on the other hand, is 
Passive; it is the parent who engineers the emergence by coordinating 
autonomic and voluntary nervous processes. Thereupon a new and 
purely autonomic process is injected: milk secretion, with an urge in 
the mother to be suckled and in the youngster to suckle (a “psycho- 
logical trophallaxis”). We have noted already that in the bird, the 
erotic and the broody psychodromes typically do not mix but are 
Successive. While it seems that in the females of many (though not 
all) mammalian genera eroticism is in abeyance during pregnancy, 
it may gradually reappear during lactation, depending upon the genus 
in question (rabbits, deer, monkeys, apes, humans). Interests of the 
reproductive and nonreproductive phases, as first identified in the 


lawer vertebrates, thus tend to run more or less concurrently among 
the different mammalian genera. 
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prene reproductive schedules of mammals are hopelessly beyond the scope of the 

sure a emia ne survey, see Asdell, 1946. For a comprehensive 
Ips e i . . 

the vertebrates, see Beh, aS senne neurophysiology, and behavior among 
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The nature of this arrangement is simplest in mammals who still 
undergo an annual periodicity yet possess a lengthy gestation period; 
for instance, various genera of deer. Cervus elaphus, for instance, 
breeds during the early fall, gives birth in late spring; the young 
suckles until the following late spring—even after the next fawn has 
been born. The young stag leaves the maternal herd when it is about 
three years old; the young hind remains. The sexual part of the 
reproductive cycle is indeed periodic annually; but the lactation 
period completely fills up the otherwise nonreproductive phase. Dur- 
ing the nonsexual period, the sexes live as separate moieties; the fe- 
male moiety—composed of adult hinds and their youngsters—feeds 
and even plays frolicsome games. 

Such facts as these compel us to reconsider the very definition of a 
diphasic biogram with which we began; and we realize now that we 
have been using adults only as our frame of reference. Have we been 
justified? This was simple to do, when we started with the cyclo- 
stomes, where the reproductive activity practically ceases after the 
eggs and sperm have been shed. We have realized that a new chapter 
had been appended when we passed from nest parentalism to a 
brood-parentalism; and it is this appended chapter that has gradually 
encroached upon the time allotment of the period when there is 
erotic quiescence. But actually, when we confront a society which is 
exercising familialism, there are three kinds of societies all active 
concurrently: (1) the social interreactions of the adults, (2) the last 
chapter of the reproductive phase, which is care of the young by the 
Parents, and (3) the incipient society of the new and still immature 
age group, which is certainly in no reproductive phase at all. And not 
Only among mammals but even among some species of birds, we 
find a further complication. For some of our songbirds breed twice in 
a summer's season; and the second installment of hatchlings arrives 
before the first has completely deoriented from its parents. Where- 
Upon we may discover the older offspring exercising precociously a 
Parentalism many months before they develop the erotic: they help 
their parents take care of the younger brood. We do not find the 
equivalent of this among the mammals for the obvious reason that 
No older sibling is capable of suckling its younger sibling; neverthe- 
less, among red deer and other mammals where the new sibling is 

orn before the older one deorients, there develops a play-com- 
Panionship that is within the family circle—and in which incidentally, 


the mother too may join.” 


There are among some alloprimates (e.g, macaques) sporadic and fragmentary 
“broad parentalisms” by older yet immature female siblings exercised upon their 
infant siblings (to say nothing of similar performances by small human sisters). 
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In sum, it is plausible to conclude that the psychological facies of 
the two biogrammatic phases survives even among those mammals 
where the discrete chronological facies have lost their identity through 
physiological extensions and encroachments upon the period of the 
nonreproductive phase. 


Sex and Family 


The peculiar mammalian physiological pattern of coitus-uterine gesta- 
tion-lactation has its psychological corollary: The female always pos- 
sesses a double reproductive orientation: an erotic orientation toward 
a male partner and a broody orientation toward her offspring; while 
the male possesses but one: an erotic toward a female partner. Hence 
the monopoly of familialism by the female sex. , 

This does indeed simplify the male psychodrome in one obvious 
direction; it complicates it rather unexpectedly in another. At least, 
wherever the coenonia lives gregariously during the phase of sexual 
quiescence, the males compose a protective rampart not only about 
the young but about the females also. Protection of the young against 
intruders is a parental role among other vertebrate classes; what is 
interpretable as transferral of male parentalism upon his spouse OC- 
curs among many birds; but in no other class do we encounter the 
rampart psychodrome which suggests a compounding of territorialism 
and parentalism turned into a kind of social generalization. Males 
act only as a body in protecting a group as a whole; in a variety of 
cases individual males have been seen to protect an individual young- 
ster at imminent risk to themselves. However, the reports are too 
desultory to allow us any generalization.® 

The single reproductive orientation of the male and the double 
Orientation of the female is the cardinal fact of mammalian familial- 
ism. The structure of human familialism cannot be grasped until this 
mammalian fact has first been comprehended thoroughly. 

Is the well-nigh universal absence of parental behavior in the male 
due to an absence of the requisite psychodromal mechanisms in his 
neurologic constitution? This is very unlikely. Both castration and ex- 
perimental injection with female hormone bring out in them behavior 


8: $ Dai 
3Male monkeys and chimpanzees have been definitely documented as retrieving a 
youngster of their band when it was exposed to an aggressive danger. There are 


tales of elephants doing likewise; although | am uncertain as to their authenticity. 
Hediger declares categoricall 


ally that during rutting season a buck deer dashes to the 
rescue of a fawn that emits distress cries; and that by imitating these cries hunters 
(who mistakenly believe the 


1 y are imitating a mating call of the hind) are successful 
in luring the bucks to their doom. See Hediger, Tasa p. 304. 
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Patterns that are otherwise permanently latent.™ Moreover, like other 
vertebrates, the mammal is sexually ambivalent; both sexes possess 
lactogenic mammae, which are sensitive to hormonal stimulation. 
Homosexual behavior is common to both sexes, in at least a wide 
variety of genera. 

We have already noted that neuromotor patterns exist in latent 
form among vertebrates who normally never express them; as, for in- 
stance, in the swimming toad, opossum, or human neonate. The loss 
of limbs elicits in mammals compensatory motor coordinations. A dog 
or a pig minus the use of hind limbs walks on its front ones; a dog 
that loses its homolateral limbs runs on the remaining contralateral 
pair. These, of course, have no replicas in phylogenesis; on the 
other hand, if a dog loses his front limbs, he immediately takes to 
hopping, kangaroo-fashion. In all such cases, the behavior is spon- 
taneous and autodidactic. A dog with limbs intact learns with dif- 
ficulty, and only under human incitement, to walk on his hind limbs. 
It is as though the loss of a front pair of limbs destroyed also a 
Psychic block. 

The relevance of such observations (they are but samplings) to the 
question of male parentalism in mammals lies in their possible elucida- 
tion of the male parentalisms that occur (if but sporadically) among 
apes and finally in man. They suggest latencies in the neurological 
Mechanism that appear only under some kind of extraordinary stimu- 
lation. There are a few instances of the male parental psychodrome 
in other mammalian orders. Occasionally, the fox and the wolf males 
remain with the females they have impregnated until after the pups 
are born. When at last the latter have been weaned. the male brings 
home to them disabled prey, for them to worry and kill.8° The core 
of the matter lies in those cases where a male and a female prolong 
their companionship until after she has delivered. What transpires, 
apparently, is that the male first tolerates that unaccountable ap- 
Purtenance of the female, the adnexa which seem to be part of her 
“context”; eventually he develops some degree of direct social re- 
Sponse to it.*? , , 

It is, of course, nothing new that familial attitude in adult humans 
of both sexes ranges from intense interest to utter indifference. It is 


®4To revert, for a moment, to the situation in birds—a male turkey-cock, who 
normally never incubates eggs, if tied down upon a clutch for a while, will spon- 
taneously return to incubate them after being released. The brooding stimulation 
Comes from contact of the breast with the eggs (Taibell, 1928). 


SCF. Katz, 1955 (1948), p. 132f. . p 
Sometimes, moreover, a male mammal (particularly, a dog) “adopts” a youngster. 


87For the situation among the alloprimates, see later. 
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equally familiar that maternal attachment, taking the species as a 
whole, is a far more durable bond than is paternal attachment. The 
mammalian heritage undoubtedly underlies the innumerable cultural 
devices which Homo sapiens has produced to cope with it; it also 
underlies the difference between incest involving the mother and in- 
cest involving the father. Were man a member of the class Aves, the 
cultural superstructure erected upon the innate familial fundament 
undoubtedly would be a very different thing. 


The Juveniles 


1. The ontogeny of offspring, no matter of what animal phylum, is a 
history of an emancipation from a progenitor. Among cyclostomes, 
the history is brief: emancipation comes essentially at the zygote 
stage. Emancipation is delayed, in measure as parentalism evolves into 
familialism. In mammals, the delay is long and complex. 

First, there is a physiological intimacy of mother and embryo, 
wherein the embryo possesses an environment composed of its own 
extraembryonic membranes plus a maternal housing, with nutritional 
and excretory facilities. During this time, there occurs a degree of 
psychologic development we are only beginning to appreciate. The 
first emancipation is the event of birth, with exposure to stimuli from 
the external world. There is an important difference between the in- 
trauterine environment and that of the external world: Embryonic 
development is in synchrony with the maternal environment; the 
neuropsychic mechanisms are not forced to cope with emergencies. 
The external world, on the other hand, does not merely feed stimuli 
to the infant in measure with its capacity to cope with them: The 
infant’s neuropsychic capacities, so to speak, are “behind schedule.” 
Maternal care now becomes a new, a psychological uterus; but one 
in which the factor of psychologic response from the infant is sud- 
denly very weighty. Even feeding is not automatic or passive, via an 
umbilical cord; but the infant must suckle actively. It is not a one-way 
arrangement, however: Suckling by the infant is also a physiological 
and a psychological need of the mother. This “psychological trophal- 
laxis” is inestimably important in mammalian maturation. 

The next step in emancipation of the young is that of weaning— 
oie a physiological event but with psychological implications. The 
Fee allem et when the young, either of its own accord, or 
fa ri ae ak eon pati is set completely loose so that it no 
ph amc m i a parent as though she were a parent. In 

7 physiological aspect of the trophallactic con- 
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figuration diminishes earlier than the psychological aspect. The juv- 
enile’s schedule of maturation is inducing him to deorient from his 
parental focus, while he is becoming increasingly responsive to the 
actions of his age mates—which are actions and rhythms like his own. 
These represent the phyletically older socialization processes, albeit 
they supervene later in ontogenesis. 

The foregoing stresses the peculiar complexity in the mammalian 
physiology of ontogenesis; but it presents only one facet of the story. 
The other facet is the psychology of ontogenesis—rendered far more 
complex than that of any other vertebrate, by virtue of the unique 
neopallial development. 

The learning process is not the same during the time of growth 
of a brain as it is after that brain has completed its growth. Beside 
this, the learning process in a brain that lacks (normally) a neopallium 
—as in the case of birds—by virtue of that very fact cannot be the 
same as that in a brain which possesses a neopallium. Nonetheless, 
experimental observation indicates that there are also remarkable re- 
semblances in the learning behavior of birds and mammals. A cerebral 


common denominator is indicated as being in the brain stem. In the 
the point is that in the psyche of neonates of 


Present connection, es eee 
both birds and mammals there exists a “critical period which perma- 


nently sets the youngster’s orientation to parent. Lorenz®® has analyzed 
the phenomenon with critical insight among birds; an analogous phe- 
Nomenon is attested among mammals, insofar as they have been 
Studied. 

Deprivation of contact between mother and newborn has effects 
upon the latter which may be permanently crippling socially. Both 
birds and mammals, if taken from their parents and brought up as 
Pets by humans, become attached to the latter, ofttimes even to the 
Point where they become incapable of ever adjusting themselves to 
their own kind.®® 

A mammalian parent, if she (and also he, in the case of man) estab- 
lishes a behavioral mutualism with her offspring, permits the young- 
Ster to initiate personal liberties with her which she resents from a 


881935; 1952, p. 129ff. See also Tinbergen, 1953, p. 110ff. and his reference to Hein- 


roth, ibid. haji ; 
®9Students of such phenomena warn against a too-ready application to animals in the 
domesticated forms and in laboratory subjects. Still, 


wild state of what transpires in d 
ccur among such a variety of genera and under 


e phenomena now in question occur < J 
Such different life conditions that their innate genuineness can hardly be doubted, 


Whatever the peculiarities of guise they may assume. At any rate, consult: Blauvelt, 
1955, 1956; Schneirla’s remarks, in Soulairac, 1952, pp. 96, 102; Murie, 1944; Scott, 
1945, 1950; Tinklepaugh and Hartman, 1940; Yerkes and Tomlin, 1935; Spitz, 1945, 
946. For a review of mother-infant behavioral mutualism, see Beach, 1951, p. 423ff. 
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strange youngster. (This bears a resemblance, to be sure, to the in- 
tolerance of strange youngsters exhibited by fishes and birds.) The 
resentment is not present initially; so that a strange neonate is adopted 
as readily as the neonate also adopts; the acceptive-aversive discrim- 
ination is a somewhat subsequent maturation. 

Probably all mammalian youngsters play. The nature of play has 
never been completely elucidated. Here we shall attempt only the 
minimum of observations. It is a rhythm-taking among actors whose 
rhythms are commensurate. It resembles the adult behavior of the 
species, yet recalls the progression of other developmental processes; 
for these start out, as we know, more or less generalized and random, 
and only gradually become precise and analytic. Group play among 
juveniles is the embryogenesis of socialization, in which the members 
of the group mutually stimulate their maturing neuropsychic processes. 
“Conditioning” takes place; but it differs from the training admin- 
istered by an experienced individual, in that it is unintentional. Play 
not only has less precise configurations than the adult actions which 
it presages, but it is always comparatively incomplete: playfighting 
lacks the deadliness and the emotional charge of adult fighting; play- 
coitus never consummates. Play resembles fetal intrauterine move- 
ments, in that it too betrays the presence of kinetic energies within 
the emergent neurophysiological patterns of the organism. But those 
energies belong to the sensory-adjustive side of the neuropsyche quite 
as much as they do to the motor side; and the only animals that 
play are such as possess a high measure of the former. This seems to 
limit playing to the Aves and the Mammalia. 


| would suggest that only animal species that can play are animals 
which also display curiosity. 


The Sociality of Mammals 


Since taxonomic affinity presupposes a common palae-ancestry at 
some point in phylogenesis, and a subsequent genetic differentiation, 
Presumably the life modes of extant related forms owe their differ- 
ences to developmental alterations. To a considerable extent all Carni- 
vora, for instance, do indeed show a certain resemblance in this re- 
gard; the biograms of all artiodactyls bear a certain “artiodactyl” 
complexion; and so on. But in terms of the gross components of the 
biograms, the number of possible variations is so limited that, as 
species differentiate, their departures from a prototype lead them in 
directions that converge, at least in superficial resemblances, toward 
species belonging to utterly different orders. Thus it comes about that 
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classifications of mateship, such as that of Alverdes (1935), cut across 
taxonomic classifications. For instance, in the breeding-season kanga- 
roos, some Cervidae, Pinnipedia, equines, baboons (the “season” 
among the latter, of course, is permanent) the males collect harems 
and fight off intruders. On the one hand this suggests affinity with a 
now-familiar general vertebrate pattern; on the other—the superficial 
resemblance between these instances tends to dissolve as soon as we 
pursue them back to the antecedent situations out of which they 
arose. For kangaroos evidently live the year around in small bisexual 
herds; in breeding season, a champion male monopolizes the females 
as much as he can; but those beyond his capacity attach themselves 
to the other males; and the result, apparently, is a number of perma- 
nent splinter groups or herds. Some Cervidae, on the other hand, 
Spend their nonreproductive phase as small groups of separate sex 
moieties; at rutting season, the male individually seeks out the female 
herds. There are the usual male sex fights; but actually the winning 
males do not establish dominance over harems; instead they are 
temporary guests and fellow travelers in a female herd whose leader 
remains the alpha-hind. Wild onager stallions take over the domination 
by “bullying” the females. So we have convenient illustrations of the 
differences that may exist among closely related forms in Antonius 
study of equines (1937). He summarizes thus (p. 287): 

1. True horses: A definite herding under leadership and ward of the 
Strongest stallion; a marked threat pose by the stallion; absence of a 
“breedy mien’ in the mare; no noteworthy “drive” by the mare. 

2. Onager: Herd formed under leadership of a mare; the adult 
Stallion joins the herd only during oestrus; he keeps it together, de- 
fends it against rivals. The stallion lacks a threat pose. the mare shows 
a breedy mien, but apparently there is no “drive” before being 
covered. ; 

3. a Herd formed under leadership of a jenny; the adult jack 
Consorts with the jenny only during oestrus; he does not keep the 
herd together. The jack does not strike a threat pose; the breedy 
mien is very pronounced; there is an impetuous drive” before the 
coveri 

Lae zebra: Herds of various sizes are formed by a stallion 
(sometimes a pairing?); no pronounced threat pose by the stallion; 
Some breedy mien on the part of the mare. 

5. Mountain zebra: Formation of small troups (leadership?); the 
Stallion apparently attached but loosely to the herd. Threat pose 


°”Rossigkeitsgesicht.” There is no accepted English equivalent. 
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occurs, grounded in the very peculiar combat pattern. A very marked 
breedy mien on the part of the mare. Apparently no “drive. ; 

6. Grévy zebra: Formation of small troups (leadership?) ; the stallion 
but loosely attached. No threat pose; very marked breedy mien; the 
“drive” less impetuous than-in the ass. , 

Even without any attempt at analysis, it appears obvious that all 
these patterns are variants upon some basic theme; and this leaves 
both the basic theme and the variations to be identified and appraised. 

Another case is the gregariousness of the Primate band and that of 
artiodactyls who maintain a bisexual herd at all times. The primate 
band is sexually active the year around, the artiodactyl herd shows 
the familiar diphasic alternation. The primate band, in other words, 
is manifesting the gregariousness of the rutting season simultaneously 
with that of a phase of sexual quiescence. Since the artiodactyl herd 
holds together even without the stimulation from a sex tonus, the 
mechanisms of the two cases of gregariousness are not equivalent. 

From these samples it is evident that there is a social difference be- 
tween a harem and a female society possessing a male consort, even 
if we must appraise this as a secondary matter—one that reflects the 
relative strength of dominance drives in the two sexes. Coitus, to be 
sure, requires a temporary submission of the female; but there is a 
difference between a solicitation that subordinates, a willing ac- 
ceptance of an imposed subordination, and submission against the 


TABLE 1-2 The Life Modes of Some Mammalian Individuals 
Nonreproductive Phase 


Reproductive Phase 
I i 


I Mcieties Reunited Bisexual Herd 
Bisexual Pairs Somehow Continuous 
A. Solitary Many felines 
B. Bisexual pairs Rhinoceroses? 
C. Sex moieties Cetacea? Various Artiodactyls 


Pinnipedia H* 

D. Semi-moiety: 
female sex grouped 
male sex tending to 


Various Artiodactyls 
Solitude 


Perissodactyls H 


E. Bisexual herd Perissodactyls H 


Rodents Primates H 
Lagomorphs Rodents 


Lagomorphs 


*H indicates that some of the species collect harems. 
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will. We find a resemblance that cuts across orders, from horse to 
kangaroo, simply because the respective cases reflect the capability of 
the males for actualizing their dominance drives.” 

We may obtain a rough idea of the permutations among mammals 
as a class, if we first arrange separately the life modes during the 
reproductive phase and those during the nonreproductive; then note 
what change, if any, takes place as the phases alternate. Table 1-2 is 
illustrative only, and it ignores the important point just made; namely, 
the factor of dominance drive. 


THE “DIPHASIC BIOGRAM” IN THE PRIMATE COENONIA 


The Reproductive Province 


Until we possess comprehensive—and accurate—information about 
the many and undoubtedly varied primate societies, all generalizations 
Must be highly tentative. It is equally clear, nonetheless, that some 
degree of generalization must be attempted now."* ; 

The primates are but one of the polyoestrous mammalion orders; 
and, like these orders, they include genera that breed seasonally, 
Others the year around yet with fluctuation of sex activity, and still 
Others in which the fluctuation may have disappeared. It needs to be 
emphasized here that animals in captivity are not reliable indicators 
of the natural physiological cycle; and that the unresolved ss 
Over the pristine, “natural” condition of man is a reflex of the act 
that, in this matter (regardless of what may be the situation in other 
Matters) culture has acted as a “self-captivity.” 


Sex Relations The menstrual cycle is beyond doubt a specialization 
Of the mammalian oestral cycle, which, roughly speaking, is the symp- 
tomatics of the alternating and successive presidencies of estrogens 
and progesterone; the menstrual cycle reflecting a further microana- 


"Dominance drive and sexual drive are considered by a number of students to be 
Separable phenomena, as far down as the fish level. As the one anye es aise 
Without the other, there is substance in the claim; but once this is recognized, 
there remains the other fact that botti core yEy MENGEN DERRY Mi GE and iie 
Sea a nS rn demands explaining. ; : 
O i ie studies of Bingham, Carpenter, Hediger, Kummer, Nissen, 
erkes, Zuckerman. See the bibliography. The psychological studies by Maslow on 
the status contests in experimental primates (which he extended even to human 
females) are excellent and highly useful within their frame of operation; but captive 


animals do not organize a fully functioning society. 
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tomical evolution.® It is definitively identifiable as such only when 
we reach the level of the monkeys. Concomitantly over the course of 
primate phylogenesis, the number of offspring per gestation is re- 
duced to a norm of one. F 

The reproductive syndrome of any (vertebrate) species always is a 
matter of bisexual complementation; so here the unremitting suc- 
cession of menstrual cycles in the female is matched by a sexual con- 
stancy in the male. In other words, the primate pituitary is always 
secreting gonadotrophic hormones. 

Consequently, the neurologic mechanisms are never without some 
-tonus due to sex hormones. And, since in this respect all individuals 
actually are ambisexual, we have, already in the alloprimates, the 
groundwork laid for the discoveries of Sigmund Freud; for the 
berdaches and the prostitutes of both human sexes; and also for the 
masculinity of Shakespeare’s poetry and of Beethoven’s symphonies, 
and the womanliness of Mme. Schumann-Heink’s singing. 

The primate female when in heat seeks the offices of a male; we 
term this, in a technical sense and therefore quite without judgmental 
or moralistic overtones, “seduction.” However, this behavior cer- 
tainly is not peculiarly primate.** At the same time, the female in heat 
is particularly interesting to the male. It appears to be true that, if the 
male/female ratio is such that there is always an adequate supply of 
females in heat, males tend to ignore the females who are not erotic 
at the moment. 

But this is not “sexual promiscuity” in the sense usually applied to 
domesticated dogs. Domesticated dogs are not a society: They are 
an artificially fractured coenonia. Caged monkeys certainly are not 
a normal society. There is a difference between the chaos of a broken- 
down coenonia and the regularism that underlies the sexual informality 
of one that is functioning. So we prefer to observe primates under 
natural conditions as far as possible. Several female macaques, in 
heat simultaneously, may indeed compete for the favors of one and 
the same male. The harems collected by male baboons in a zoological 
garden, however,” cannot be taken as typical of a species. The harems 
and the sex jealousy of these animals seem to have been elicited by 
the confinement of space and the excessively unbalanced male/female 
ratio of individuals.” In other words, their evidence is unreliable. 


9 i -r 
3Note the simplex piriform uterus; mode of zygote implantation; decidua. 


%4For a description of its course in the red d f S Darling, 1946 
(1937), p. 1778 eer of Scotland, consult Darling, 


85Cf. Zuckermann, 1932. 


9 h i 
6Prof. Sherwood Washburn, in a personal communication, tells me that he was 
struck by the absence of male sex jealousy among wild baboons in South Africa. 
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Heterosexual liaisons may last over one menstrual cycle or may be 
prolonged over an indefinite number (Kumpan-ship). Liaisons thus 
may possess the character of temporary monogamies—seriatim poly- 
gamies (not unlike the situation in Euro-American civilization). The 
point to emphasize here is that there can be no stereotypical ar- 
rangement, no “normal condition” describable for a primate society 
in these matters; the pattern of heterosexual relationships is not an 
independent variable, but a function of group size, sex ratio, popula- 
tion density with respect to territorial area, adequacy of forage (with 
psychological “sense of well-being”). Social behavior, in brief, is 
contextual. 

If a male and a female chimpanzee consort for a prolonged period, 
the female has the opportunity for exhibiting a capacity which il- 
lustrates both the constant readiness of sex tonus in Primates and rank 
status in heterosexual pairs. The male is more likely to be the dom- 
inant, and therefore to secure most of the tidbits fed into the cage 
by the keeper. The female, even though not in an erotic condition, 
will present herself sexually, as a bribe for a share of the tidbit.*” 
Students of the behavior term this, technically, “prostitution.” 


Parental Behavior 


ports quite a number of instances 


The literature on alloprimates re of in 
ental responsibilities; un- 


where male monkeys and apes assume par s 
fortunately, most of them are highly suspect of faulty observation or 
interpretation. The rarity of instances is itself significant; but so, of 
Course, is an authentic case even if it be rare. Bingham observed a 
heterosexual pair of captive chimpanzees who had produced an in- 
fant. The mother nursed, carried, and sheltered her, while the father 
participated not at all. When at last, however, the tiny girl began 
scrambling about, he initiated a gentle though sporadic “dandling, 
and later induced her to frolic.” 

Such accounts of the family and group living of wild apes as we 
have are few and nothing more than travelers’ accounts.®® Yerkes and 
Yerkes!” quote from several of these; however, to supplement what 


97] ird begging her male consort to feed her. 
Ae end g bira ae ul worth consulting. The kind of actions engaged 


98B is details are we! 
_ Bingham, 1927. His detai distinctive and, by comparison with those of hu- 


respectively. 2 
renie 1969: This, happily, is no longer quite true. But ten years ago we lacked 


the reports of Jane Goodall. 
1001929, pp. 432, 439f. For 
Pp. 566ff. 
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has been cited from Bingham, it seems more useful to adduce a 


passage from R. M. Yerkes’ description of a captive chimpanzee 
family :1% 


During early acquaintance of the consorts the male sometimes was rough 
and hostile towards his female; she protective, timid, never defensive. Later 
mutual friendliness developed and the male was consistently gentle and 
considerate toward this particular female. Finally, during the period of 
familial relations and subsequently, manifestations of affection and devotion, 
particularly by the male, were observed. Mutual grooming was common, 
as well as physical attentions which may be designated as petting. 

Sexual intercourse was not observed during the gestational period, nor 
during lactation to the date of separation of mother and infant from the 
father. At this time, nearly four months after parturition, the female sexual 
cycle, with its characteristic features of menstrual bleeding, genital swelling, 
and ovulation, had not been reestablished. 

The male was an interested, passive observer of the parturitional process 
and of the newly born infant. He in no way interfered with, or aided in, 
maternal care, but instead was gentle, friendly, and cooperative toward 
the member of his family. The mother was continuously protective of infant 
and self, trusting neither her consort nor human males who approached 
her and her charge. The male seemingly accepted this attiude as a matter 
of course and without sign of resentment. Familial relations, like the relations 
of the consorts prior to the birth of the infant, appeared to be favorable to 
the health and contentment of the parents and to the development of 
the infant. We eventually characterized them as natural and normal. It is 
Our surmise that this particular family, save in its limitation to a single fe- 
male and a single offspring, more nearly represents the typical familial 


relations of the species in freedom than does any other of the descrip- 
tions available in the literature, 


While it may be seriously questioned that any single family can 
stand for the species—the individual personalities of chimpanzees are 
varied and each is peculiar to itself—there can be no doubt that 
the kind of relations here described does occur at the chimpanzee 
level of primate phylogenesis, whatever its frequency or rarity. 

The rapidity of the menstrual cycles results in monkey and ape 
families of a mother plus more than one youngster, each at a different 
age level of development. (This clearly is but a version of the mam- 
malian familial stereotype.) The mother-offspring relationship neces- 
sarily is different for each—which must demand a certain psychic 
versatility in a parent, such as need not be present where she does 
not have to deal with more than one level of maturity at any one 


11Yerkes, 1936, p. 369. 
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period. The primate “polypaedium” is not the same as the canine or 
feline litter. 

The females being, as a group, at all stages of their menstrual cycle 
at all times of the year, and the males being erotic all that time, the 
youngsters at all times span the entire growth period of the species. 
This complicates the age-peer phenomenon, but certainly does not 
eliminate it. Chimpanzee youngsters, for instance, form up into very 
boisterous gangs. 

The childhood of the ape is a prolonged period—part of that re- 
tardation process we have already come to associate with the en- 
larging cerebral hemispheres in phylogenesis. This allows very many 
repeated interactions with a mother; and at the human level (as we 
shall notice again) this produces lasting attachments with a mother, 
which somehow have to be transmuted if the psychological deorienta- 
tion which is characteristic of mammals is to take place. In man, 
this produces also the social effect termed kinship. If there is even a 
trace of such a situation among apes, we have no evidence of it. But 
at least we have the physiological setting for the human development 


already laid at the ape level. 


The Nonreproductive Province 


ar to be no primate coenoniae that are other than gregari- 
viduals that are encountered—although 
an those of others. Ape 


There appe 
ous—in spite of the lone indi 
the bands of some species are much larger th 
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bands are smaller than monkey bands. ; ; 
Because sexuality is constantly present as an ingredient of psyche 


among the primates, we have seen that the primate coenonia knows 
no actual period of sexual inactivity. Nonetheless, there remain the 
contrasting polarities of interest: those centering about reproduction 
and those centering about food—and whatever else the alert primate 
mind finds interesting. ; 

Macaques and howlers of both sexes are rovers, straying away from 
their bands; but apparently the males are much more so than females. 
In band movements, the males tend to set the direction and the 
females to follow along with their youngsters. Fights between bands 


to be sure, debatable. Gorilla and chimpanzee “families” 
yet apparently these smaller units reassemble in the 
d in small groups, they apparently keep in touch. 
call a society any the less a group because the 
That apes should scatter diurnally over a larger 
o the difference in the amounts of feeding 


M2This generalization is, 
are encountered in the wild; 
evening, and even when dispers: 
At the human level, we would not 
individuals disperse during the day. 
territory than monkeys might be due t 
needed for such different-sized bodies. 
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occur between the males of an invading and of a defending band. 
(The actual fighting is preceded by a great deal of bluffing and threat- 
ening, which may prove to be sufficient for its purpose.) 

Monkeys are capable of acting in concert in a variety of situations, 
although whether this ever becomes planned teamwork is not clear. 

There is no evedince that any alloprimates ever develop administra- 
tive organization: Dominance-status does not go over into chieftain- 
ship; nor does a son succeed his father. 

There is one feature in the province of food-getting which perhaps 
is an anlage of what on the human level eventuates in the fusion of 
extrafamilial and familial interests—a fusion which surely is at the 
root of man’s culturized biogram. This feature has already been men- 
tioned elsewhere in another connection; The female chimpanzee 
“prostitutes” to obtain the favor of a tidbit from her male consort. 

Outside of the birds, we have not found one adult giving something 
to another.’ But between the birds and the chimpanzee there is a 
big difference. In the case of birds, the feeding psychodrome is part 
of raising a brood, and therefore it belongs to the familialism psycho- 
drome. But in the primate the act is entirely fortuitous. It belongs to 
Kumpan-ship. When, however, a male brings into this Kumpan-ship a 
value object obtained outside the familial orbit, and an exchange be- 
tween male and female is effected, we have an anlage of what in 
man becomes the familialization of the male. This is a key factor in 
that integration of the extrafamilial (nonreproductive phase) with the 
familial (reproductive phase) which finally produced the humanness 
of human society. To this we shall return. 


Status Contest and Hierarchialism 


Status—the cohesive of vertebrate society—becomes so prominent a 
behavioral force in primates, that it demands special notice. And it 
has indeed received much analysis from a number of students.*™* 

In the primate groups, the males form a characteristically mam- 
malian rampart. Moreover, together they control the motion patterns 
of the entire group. (The degree of control varies among species; 
possibly a size discrepancy between males and females is a factor, 
but if so, it is but one of many.) Intrasex status hierarchies are more 
or less strongly developed, and seem always to be present. Status 


103However, compare Hediger, 1952, pp. 318f. 


104Notably, Carpenter, 1942a,b; Crawford, 1940; Maslow and associates, 1936-1942; 
Nowlis, 1941; Yerkes, 1939, 1940; Zuckermann, 1932. 
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begins to be defined (in macaques, at all events) during the social 
play of childhood, and the social conditioning of the maturative 
period produces lasting effects. 

Sex is very much involved with dominance-subordinance status and 
behavior; but the involvement is too complex and paradoxical for 
more than brief registry of some features here. Maslow, for instance, 
claims that sex behavior can be aroused by two separable motivations 
(even though they can occur simultaneously): sheer desire for sexual 
satisfaction, and a will to dominate a subordinate of either sex; so 
that the latter motivation may occur between isosexual as well as 
heterosexual pairs (“displacement activities’’?) Furthermore, domin- 
ance drive does not assure that the individual will achieve dominance 
status. (Even on the monkey level, observers have noted, this failure 


can have its effect on personality.) 


The actual conduct of a dominant monkey (in a captive group) has 
+105 


been analyzed into features such as the following: 


The dominant animal typically: 

. Preempts all or most of the limited food supply; 
. Frequently mounts the subordinate animal, regardless of the gender of 
either the mounting or mounted animal; ; i 

3. Is rarely or never thus mounted by the subordinate animal; 

4. Frequently bullies the subordinate animal, but i 

5. Is almost never thus bullied by the subordinate animal; 

6. Initiates most of the fighting that occurs in the pair; 

7. Never cringes under aggression; 
8. Is rarely passive under aggression; 
9 
10. 
11 
12 


NA 


. Almost never flees from the subordinate animal; 

-Is likely to be more active than his subordinate partner (?); 
«Is likely to do more grooming than his subordinate partner; 
Is likely to initiate more play than his subordinate partner. 


And further:1° 


The behavior syndrome char, 
follows: he gets little or none o 
aggression by passivity, flight, an 
exhibits any aggressive behavior; 
behavior, whether male or female; 


the drives of his more dominant partner. 
The female may be dominant over other females or over males, and, 


when she is dominant, her behavior differs in no observable way from that 
of the dominant male unless she comes into heat. 


acteristic of the subordinate animal is as 
f a limited food supply; he responds to 
d less often by fighting back; he rarely 
he plays the female role in mounting 
and generally behaves with deference to 


105Maslow and Flanzbaum, 1936, p. 306. 
106Maslow, 1936, p. 276. 
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... Evidence . . . seems to indicate that the assumption of the female 
role by a dominant female (due to coming into heat) leads to loss of 
dominance. 

Dominance seems to be less marked in young than in older monkeys. 

A dominant animal was found in every group studied (with the possible 
exception of one). i 

The dominance hierarchy may be temporarily abrogated during periods of 
intense play. , 

A new animal introduced into a group will assume his status in the 
dominance hierarchy of the group in a very short time. 

The behavior called “prostitution” behavior by Kempf seems to be better 
interpreted as behavior motivated by the dominance drive, and is thus best 
thought of as subordination behavior rather than sexual behavior. 

While dominance status is usually fairly permanent, it was observed to 
change in a few cases for assignable causes. 

In a group or pair, the largest animal will almost certainly assume the role 
of dominant overlord, if he is much larger than the other animals. If, how- 


ever, the difference in size is not very great, smaller animals may become 
dominant. 


Now some observations by Yerkes:197 


Every individual appears to be by nature either dominant or subordinate. 
Either sex may be dominant over the other. The larger, older, and more 
experienced individual ordinarly has the advantage. : 

The dominance-subordination patterns of response are dependent pri- 
marily on traits of physique (size, strength, endurance) and of psycho- 
biological constitution (temper, courage, assurance, persistence). 

Dominance-subordination is not a constant relation. It fluctuates or even 
changes in sign with the sexual status of the female and with such events 
of daily life as disagreements, contests, or quarrels over food, shelter, 
possessions, social privilege. 

The male if dominant grants privilege to, or is dominated by, the female 
when she is in oestrus, whereas if subordinate to her he may achieve 


privilege to the extent of priority of response when she is sexually recep- 
tive. 


Pairs of mature females exhibit dominance-subordination relationships as 


do males. Ordinarily the naturally dominant individual, if in oestrus, grants 
privilege to her subordinate companion, whereas the subordinate, in oestrus, 
may achieve privilege and act as if temporarily in control. 

Associated female chimpanzees may exhibit homosexual behavior which 
closely simulates the heterosexual. But whereas in many other mammals 


the female in oestrus commonly mounts a companion of like sex, the 
chimpanzee in these circumstances is mounted. 


WiVerkes, 1939b, p. 134f. 
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The mating behavior of chimpanzees may be initiated by either sex, and 
its form and consummation seems to depend in many cases as much on 
the one sex as on the other. The prevalent statement that sexual initiative 
and control rest with the male is erroneous. 

Sexual perversions are exhibited. Examples are: masturbation and hyper- 
sexuality by either sex, rape by the male; frigidity and prostitution by the 
female. The terms are used objectively to designate patterns of behavior 
and have no reference to purpose or intent. 


Finally, Maslow?°8 has some striking remarks about the psychological 
similarities and differences between monkey and man: 


The most important common conclusion for the two groups, human and 
infrahuman, is that dominance is a more potent determiner of, or is more 
closely related to, sexual behavior than is sexual drive. In both groups, 
sexuality may be used as a power weapon in the Adlerian sense. One form 
of homosexuality may be explained in the same way as in the monkey. This 
is also true for one aspect of sadism-masochism, which were found to go 
together in the human being as they did in the macacus. In human beings, 
as also in monkeys and apes, sexual position was found to have definite 
psychological significance. In both groups it was found necessary to treat 
as separate, sexuality and reproduction. Both groups are relatively free from 
sexual cyclicity, the human group even more than the infra-human. This 
relative freedom from cyclicity in the human being is certainly more com- 
plex than in the infra-human, for cultural factors are certainly involved as 
well as biological differences. : 

The chief difference we wish to point out between the sexuality and 
dominance of animals and humans is that dominance, and consequently 
sexual behavior, is determined in the monkey almost wholly by social posi- 
tion. While it was found to be true that there were individual differences in 
what may be called by analogy dominance-feeling, still this was a minor 
factor as compared with dominance status. What this means essentially is 
that practically all determination and inhibition of behavior in the monkey 
is due to external, immediately-present social forces (the presence of other 
animals). In the human being, we have a tremendous expansion of the 
importance of internalization of these social forces, so dominance-feeling 
becomes far more important and dominance-status far less important in 
determining attiudes and behaviors in the sexual sphere. We can rate most 
human beings in our society as generally bold or timid; but for the monkey, 
we are forced in almost all cases to specify the particular social situation 
in which he is at the moment. There are human beings who are inhibited 
in the presence of practically all of their peers, but there exist few such 
monkeys and these are products of exceptional circumstances, 


1081942, p. 292f. 
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MAN 
Preview 


is, stated synoptically, is the biogram of genus Homo: : 
u a anani Rf Stihl a biogram: Social eaba in ae 
two polarizations—those of familial and nonfamilial or extra tae 
interests respectively. The social cohesive is one of (experie 
determined) statuses. There are juvenile age-peer groups. ss ta 

It possesses a complete familialism characteristic of mamma = S 
maternal. Consistently with the order to which it belongs, pare Y, : 
is one of those which live gregariously at all times, the males form 
rampart about the females and young. ; , : 

The male possesses but one primary reproductive interest a 
tion: erotic toward the female. The female possesses two: ero 
toward the male, broody toward her young. . i, 

The human familialism is of the (mamalian) primate variety by unl 
tue of the unremitting polyoestrous-menstrual cycle plus male om 4 
constancy. The cerebral development is typically primate’? an 
developed during a prolonged period of immaturity. ; = 

But, though possessing a characteristically primate brain, the cen A 
bral development is the positive extreme of the primate range; a 
that its symbol-making powers are vastly superior to those of me 
nearest extant ape. This, and the familialization of the male, togethe 
form the basis of distinction between alloprimate and human so- 
ciality. 

Statuses become symbolized, and so institutionalized. 

Family status is part of this definition. RN 4 
Male familialization integrates the interests of the familial an 
extrafamilial fields or polarities. ; beh 
The extrafamilial field proves to be psychically exploitable so tha 
it comes to outrank by far the familial field in the complexity of its 

interactions. 
A psychoecology develops commensurately, in which the universe 
itself is grasped in the form of symbolizations. 


Delayed Maturation of Intelligence 


Delayed maturation as the facilitating factor in the phylogenesis and 


ontogenesis of man’s unique intelligence is by now a cliché of 
1091n another connection, the author has attempted to demonstrate that the human 
cerebration is not aberrant, 


, but is what should be normally expectable for a primate 
of this size. This suggests that the chimpanzee is a “phyletic microcephal.” We may 
consider the human cerebri 


ology as exemplifying in the fullest what the primate type 
of cerebrology is capable of producing. Cf. Count, 1947. 
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anthropology; however, certain aspects of the maturation of psyche 
affect our argument, hence they may be set down briefly. 

The human cerebral development is a Weiterbildung of the primate 
type. Cellular multiplication in the brain ceases very early in infancy, 
myelination of cortical areas proceeds differentially during early child- 
hood, full ponderal size is reached in early adulthood, but some other 
changes continue throughout life. In the human cortex, the sensory 
projection areas are widely separated by interpolated “association” 
areas. During growth and maturation, there occurs a type of learning 
that ceases to obtain after achievement of adulthood: Primary learn- 
ing may be regarded as “the period of establishing a first environ- 
mental control over the association areas, and so indirectly, over 
behavior,” First learning is slower in mammals characterized by 
advanced cortical evolution than in the lowlier genera; as the former 
reach maturity, they possess a relatively larger and more differentiated 
body of projection-association nervous matter—especially association 
—and thus a greater capacity for learning complex relationships for 
conceptualizing. Simple relationships, on the other hand, are grasped 
by both lower and higher genera with about equal rapidity. Increase 
of experience facilitates the learning of whatever degree of relation- 
ships any genus is capable of mastering: The animal learns to learn. 

We may now refer back to what has already been said about 
symbol. Between some prehominid level and that of Homo, a primate 
phyletic line has developed a capacity for multivalent symbolizing; 
and it is hard to believe that this is not somehow an integral part of 
the same process which has made it possible for man to live simul- 
taneously in the past, the present, and the future: to do a thing now 
in the light of a remembered past event for the sake of a future value. 
Man, as Korzybski has said, is a “time-binder.”” E 

The frontal lobes, it is now known, function in organizing planned, 
purposeful conduct: They are, we might say, the “organ of judg- 
ment.’2 But back of the judgmental functioning of the frontal lobes 
lie the analyses of experience to which the mechanisms of the 


temporal lobes have contributed so finely. 


Status in Human Society 
the cohesive of human society is status. 


As among other vertebrates, j 
inquish one status when acquiring 


But man does not necessarily rel 


110 i: 125 P 
Hebb, 1949, p ider them as an agent in the erection of the super-ego. 


111|t seems reasonable to consider 
It is interesting to notice that, in apes and monkeys, the frontal lobes compose 


relatively about as much of the total hemispheres as in man. 
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another. He is the only animal known which can embody eee 
status at one time. But the interests of the several statuses | Pes 
lend themselves effortlessly to a harmonious symbiosis. ogee 
faced with the problem of accommodating the interests 2 s “on 
statuses within one action; and if he does not succeed, he te pe 
personality conflicts, even neuroses. We may term the Le ti : 
psychological effects from a former status into the perio Aea 
later status has presumably become dominant, a rever! P! ea 
Statuses, furthermore, undergo further evolution. hin ane 
social generalizations. In a monkey society, the fact a “a oats 
belongs to this female is hardly of concern to any one aal e baste 
in human society, everybody's behavior becomes everybody's aol 
ness. And this kind of phenomenon is the anlage of public cot 
In human society, furthermore, statuses themselves obtain sta m 
Social generalizations seem never to occur without approp oe 
symbolizations. The status of sonship, of fatherhood, ter on 
eidolon. This is not an intellectualization in primitive man, er te 
quite pragmatic conception: Sonship is as sonship does, and aed 
versa. Statuses become part of the mores. Homination has inclu 


5 is is 
the emergence of multivalent symbols and multiple statuses. This 
an interesting juxtaposition. 


Nor does Homo stop with con 
one person. Statuses, after all, 
tion: Sonship and parenthood a 
be no commanders without the 


i i ithin 
centrating multiple idolon within 
are geminal. They involve al 
re an obverse and reverse; there c 


commanded. This reciprocative ou 
acter of statuses permits the development of group statuses. 


geminal status of sonship-parenthood inplies such status in eg 
family; the status of “family” is a group status recognized by the 
except as it is composed of a number 
individuals there must be a minimum 
t have no meaning except as compo- 


y (the male and female parents, and the offspring- 


siblings.) 


Familialism 


It must be evident that, when these Processes occur within the orbit 
of the familial i 
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never becomes complete: The man and the woman still remain the 
son and daughter of their mothers, even though they have also be- 
come a husband and a wife. To have at once the multiple status of 
son, husband, and father defines the double orientation to a family 
of provenience and a family of procreation. And if the son or daughter 
remains in the household of the mother, his or her son or daughter 
is immediately in the position of filial descent only one step farther 
removed. And there is no other vertebrate beside man in whom the 
status of a kinship persists after adulthood is reached. 

It is important to note that these statuses are social, not biological 
matters, since when they arose among the protohominids they could 
not have been constituted on grounds other than behavioral rela- 
tionships. The biological antecedent—that of parturition—is what sup- 
plies a setting for the development of status; and later, in propor- 
tion as humans rationalize their behavior, the parturitive act is given 
value and so becomes a reinforcement of the status; but the biological 
fact itself is not the core of the status. Even among modern sophisti- 
cates, a child can be adopted and receive full social status as son or 
daughter. Among some extant primitive societies, moreover, the em- 
phasis in treatment of a child is not upon its biological derivation from 
a particular woman but upon its identification as filial relation to a 
group of sisters: They are all its “mothers,” even though the actual 
biological connection is also quite well recognized. 

The most significant single process that has produced the human 
family out of the alloprimate has been the familialization of the male. 
From what has just been said, we are prepared to see this as a social 
and not a biological process. Recognition of biological paternity 
does not enter the picture at all. For one thing, realization that male 
injection of semen is the indispensable cause for a parturition nine 
months later is quite a feat of intellectual engineering, and to this day 
seems but imperfectly grasped—in some rare cases even not grasped 
at all—by some primitive groups of Homo sapiens. In the next place, 
the act of coitus is not given the weight among primitives that it 
receives in more institutionalized societies. An Eskimo who has been 
absent for two years and whose wife, on his return, presents him with 
a six-month-old baby, may be quite pleased. An East African prefers 
to marry a woman who has already demonstrated, premaritally and 
from other consortings, that she is fertile. Primitives readily adopt 
children and sometimes even exchange them. Sex jealousy among 
primitives is not socially structured in the way it is in Occidential 


societies. 


The status of husband most plausibly seems to have arisen out of 
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those protracted associations between a male and a female which 
we have already noted to be frequent among alloprimates; with the 
male then acquiring a social interaction with the female’s offspring by, 
so to speak, passing around the mother. This association among 
alloprimates does occur, but only after the youngster has begun to 
disengage itself from the maternal embrace. Certainly we need give 
no consideration whatever to the romantic notion that the human 
male came to assume a protective responsibility toward the increasing 
helplessness of the female for whose pregnancy he was responsible. 

Already it has been mentioned that, when such protracted associa- 
tions occur, the male is certain to bring home at some time the fruits 
of his activities outside the familial orbit. We are thinking now of 
the pre- and the protohominid societies, in which incipient sym- 
bolopea and technologies were emerging. There is no reason why we 
should not assume that these developments ran concurrently, since 
they do not seem to be confined to different calibers of cerebral 
development. But symbolopoea and technology are not confined to 
one sex or the other; and protracted association of the sexes inevit- 
ably effects association of their symbols, technologies, and the fruits 
of both. The division of labor in a society on the basis of sex is quite 
presumably the oldest specialization in technology; it certainly is a 
universal today. But again it is the environmental circumstances under 
which a society labors that determine which particular techniques 


shall be attached to which sex. This is part of the sex-status eidolon 
of any particular society 


But with the emer 


gence of culture, we have a striking reversal in 
the relative social complexity of the reproductive and nonreproduc- 
tive biogrammatic phase. Among the cultureless lower vertebrates, 
the more complicated interrelationships and social structuring lay 
amidst the reproductive syndromes. At the human level, we find an 
amalgamation of interests from the familial orbit and from the area 
outside that orbit. Here the fact that primally and primarily the male 
mammal has but one reproductive orientation while the female mam- 
mal has two, affects their relative interest activities. For the female 
(and we are speculating upon the proto-hominids, but considering 
also primitive Homo sapiens) centers much of her technical activity 
about her brood interests; the male, on the other hand, continues 
aoe peripherally. And here we find male (secret) societies; hunting 
Mime oe Parties; male communal recognition that new 
eg rN have appeared out or the juvenile age group 
ae se Po chieftainships; sorcerers. These regularize status 

and hierarchialism; they not only effect a cooperative pool- 
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ing of skills and resources, but also bring into cultural harness that 
traditional tendency for males to establish territories and fight each 
other to a point of truce where each recognizes the other’s boundar- 
ies. All this makes of the nonreproductive interest sphere by far the 
larger and more complex of the two biogrammatic phases. Man’s 
familialism tends to adjust itself to the larger structure of his society 


rather than vice versa. 


Familialism and Incest 


Incest with its taboo is the negative side to the definition of human 
familialism. It is quite as integral as the positive side, and the two 
are related. 

It is a semantic misfortune that three distinct phenomena—sex re- 
lations between mother and son, between father and daughter, be- 
tween brother and sister—should be blanketed under the same term 
merely for the reason that they all belong within the familial sphere. 
Moreover, the three discrete phenomena are the heterosexual trio 
within a larger frame; another two being isosexual: the social relations 
between brothers and those between sisters. A sixth relationship—that 
of husband and wife—makes quite another category. 

We shall remark upon these three incests separately. 

a. Mother-son incest: Zuckerman (1932, pp. 272ff) notes that im- 
mature primates develop sexual attractions toward their mother. This 
is at least consistent with the doctrine of Freud. It is well known that 
human children, even infants, possess an embryonic sex life. As for 
the mother, nipples are in some way an erogenous zone. However, 
we shall not pursue this analysis here. We may note that the em- 
bryonic nature of a child’s sexuality cannot be other than inadequate 
for satisfying the sexuality of an adult—in the present case, his 
mother. The “rhythms,” as we may say, are incommensurate. 

The mammary syndrome—a bipersonal one—is a psychological 
trophallaxis. Once it has been experienced it appears to be inhibitory 
to a sexual mutualism between the same individuals. Her son is the 
only male whom a woman has suckled. He is nonetheless a male with 
whom she has intimate contact, long after she has weaned him. In 
infrahuman mammals, supposably, the sexual mutualism can occur 
with freedom only if and as the mammary trophallaxis is erased. In 
man, there is reverberance: Maternalism-sonship does not extinguish 
even in adulthood. Whether reverberance exists at all in apes, we 


do not as yet know. ; 
Hypothetically, mother-son incest should therefore never occur; yet 
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in actuality, it occurs, although we cannot say how frequently. Incest- 
with-taboo—the taboo is part of the definition of incest—arises out 
of psychic conflicts within two persons. On the part of the mother, 
the erotic and the broody orientations become converged (nystag- 
matically!) upon one love object. The son, on the other hand, is 
undergoing the mammalian maturative process of deorienting from 
parent. His conflict too involves this deorientation from his earliest 
erotic target. We are all familiar with the psychological incon- 
sistencies wherein a woman treats her husband in a motherly way, 
or sees her son as a sort of replication of her father; a husband uses 
his wife as a mother substitute; a woman refuses to marry because 
no man recreates the image of her father; a son can find no woman 
the equal of his mother. These are forms of psychic aberration which 
occur in our own society; the same psychoneurologic mechanisms 
exist also among primitives, whatever be their external expressions. 

b. Between father and daughter there is no mammary trophallaxis. 
The daughter and father first build up an adult-immature relation- 
ship. As the daughter becomes nubile, an erotic attitude on the part 
of either toward the other is quite capable of developing. There is 
one positive barrier: the mother. In the female intrasex status contest, 
she is the dominant. Erotic interest between father and daughter 
means potentially a “harem”; in this case the rival female is also one 
upon whom mother once exercised her brood orientation. There 
is reverberance, 

As between these foregoing two forms in incest, it is hardly to be 
doubted that father-daughter occurs far more frequently. 

c. Opportunity for coitus between brother and sister is practically 
omnipresent. It also lacks the reverberance from earlier statuses that 
IS present in the two preceding forms. The taboo, moreover, though 
very widespread, is far from universal, and even today there are 
societies where it is condoned if not approved. In the first two forms, 
which are transgenerational, one Parent-and-spouse stands as a barrier 
to the relationship. In the case of brother and sister, there is no in- 
lured third party; but instead both parents stand against it? That 
human social groups treat intersibling incest sternly suggests that it 
would be frequent otherwise. 
ein heen be big we derive one of our definitions of the 
E es 5 amily. It is a group within which the principals are 

8age In coitus, while to all others it is forbidden. The 
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arrangement probably did not spring into existence full-blown; it 
must have evolved as part of the general development of status 
eidolon. It is society that creates the definition, and society is anteced- 
ent to the family. 

The evolution of the status of child—its position in the social group 
—undoubtedly is a complex story, and one that we shall not under- 
take here. The status of child received its definition in measure as 
the family became defined. But it is to be noted that the definition 
of incest is one feature of the definition. For in a society, especially 
a primitive one, the child is identifiable in terms of what individuals 
may not ever have coitus with him or her. An adult individual may 
never have coitus with a member of his or her family of provenience. 
On the other hand, coitus is expected, even mandatory, in his or her 
family of procreation; which means the spouse only. 

This allows plenty of latitude for polygamy, polyandry, brother-right, 
joint family, extramarital coitus, which are subjects of a derivative 
nature. 

Another subject which is relevant here, but on which we have 
but scanty data, is that of homosexuality within the family; between 
father and son, mother and daughter, brother and brother, and sister 
and sister. These, however, introduce the whole question of homo- 
sexuality; and the family is not an institution of which these factors 
are a part of its minimum definition; therefore we may safely omit 


their further discussion in this study. 


Concluding Remarks 


From our entire discussion of vertebrate sociality, it should be clear 


that: 


1. Societies 
the family is a stable group define 

2. The family represents the organization O 
mood; hence 

3. The family polarizes on 
ciety’s interests; 

4. It conforms to t 
reshapes and readjust 


did not take form by a confederation of families, since 
d as such by society; 
f society's reproductive 


ly a portion of the repertoire of a so- 


he society rather than vice versa, and therefore 
s itself as the society alters; 

5. Nowhere does it possess within itself the complexities that ex- 
ceed (or equal) those outside itself. For the number of statuses pos- 
sible within a family is strictly limited; on the other hand, the human 
capacity for symbolopoea and the capacity for developing status 
eidolons and group statuses outside the family orbit have no visible 


limits. 
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The essential point, however, to which our essay has tried ce 
reasonable substance, is this: There is a vertebrate biogram tha : 
genetically founded; it is an aspect of the total vertebrate aar 
configuration, and therefore inalienable, however modifiable sec ted 
arily. Man differs from the other vertebrates—to state it ag or 
rowly, from the alloprimates—not in lack of conformity PA 5 
biogrammatic framework, but in the particularly rich content a 
has fitted into it. The content shows the effect of symbalepoetie e 
tion upon more basic neuropsychic mechanisms—yet aE 
rupting those mechanisms. “Instincts” are as vital and as ponn a fo 
in any other vertebrate; but during phylogenesis something oe 
has been inserted—yet not ex ante nihilo. This is a very different om 
from the old view that “intelligence” and “learning” have superse 
archaic “instinct.” It says, instead, that there has not been a loss oo 
a compensatory substitution, but an addition that in no wise ie 
diminished something already very anciently present. This is i 
scheme whereby man’s psyche has become the most powerful in 
organic nature. 

ie is hoped that this survey will have contributed toward a caramoan 
systematic ground for the social and the biological sciences which ar 
exploring man; toward a future anthropology of the whole. 


SUMMARY 


We have been searching for a social configuration of the we 
vertebrate subphylum—including man—starting from the premise t 
a common neurophysiological architecture should expectably resu 
in some common pattern of modus vivendi. Such a pattern, at =| 
level in the vertebrate subphylum, and for any species or individua 
of the subphylum, we have termed a biogram 

We believe that the search, though very far from complete, has 
revealed a vertebrate biogram that is as characteristic of the vertebrate 
gestalt or form as is that of any social insect taxonomic category. : 

The vertebrates appear to have possessed their social biogram while 
they still were primitively aquatic. The biogram survived transferral to 
the land, in measure as the vertebrate line became terrestrialized. 


It has evolved pari passu with the rest of the vertebrate organic form, 
because it is part of that form. 

The vertebrate bio 
nonreproductive. Eac 
The presid 


gram is diphasic: a reproductive phase and a 
h is under a distinctive hormonal presidency. 
ency activated innate neuropsychic mechanisms. For each 
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phase, the vertebrates perform a migration, which may be an actual 
movement from one region of the world to another; but whether or 
no, there is always a “psychological migration.” 

Vertebrate individuals are all fundamentally ambisexual; so that all 
possess the entire behavioral repertoire (in potentu) of their respective 
species, sex differentia of behavior being elicited by the respective sex- 
hormonal patterns. 

Among lower vertebrates, the -more complex and intensive inter- 
individual reactions take place during the reproductive phase. This 
relativity is reversed at least at the human level (vide infra). 

From the Agnatha to the Mammalia and Aves, the reproductive 
drama evolves an increasingly complex series of acts, pari passu with 
the cerebral evolution and other physiological Weiterbildungen. Thus, 
from a primitive level of a simple “nest-and-egg parentalism” (Agna- 
tha), the drama evolves through “brood-parentalism,” “full parental- 
ism” to the “complete familialism” of birds and mammals. Contrary to 
common belief, among the vertebrates it is the males, not the females, 
who primitively are the more “parental.” Female parentalism is the 
later evolute. 

Phylogenetically, the earliest socialization agenc 
group. Socialization by the parents is phylogeneticall 
lute; but when once established, it becomes on 
earlier. 


The emergence of neopallial cerebral 
has enriched behavior; but it in no wise has destroyed the vertebrate 


biogrammatic configuration. “Intelligence,” etc. in no wise negates 
the innate, “instinctive” base, upon which the enriched behavior has 
been erected. This leads us to reappraise the functional significance 
of the cerebral hemispheres; for, among the lower vertebrates which 
lack them, the total biogram is no less carried through than in the 


highest vertebrates. 

The specifically h 
its phylogenetic derivation 
is an evolute of the mamma 


y is the juvenile age 
y the later evo- 
togentically the 


hemispheres in the mammals 


uman expression of the vertebrate biogram shows 
from out of the alloprimate, which in turn 
lian, and the latter in turn of the reptilian. 
Without losing any of the innate grounding that it shares with its 
lower relatives, the human biogram is richer by virtue of those cere- 
bral mechanisms which have made symbolopoea possible. Hence, on 
the side of social organization, we have: 

The power to symbolize leading to social generalizations (e.g., 
“eidolons”); 

The familialization of the male, which has two essential conse- 


quences: (1) a biparental familialism, which has a different com- 
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position from that found in birds, and is not duplicated a a 
other mammals; (2) an integration of the interests — ea 
marily in the nonreproductive field, with the interests develop 
(primarily by the female) about the familial polarity. bs tonto 
Human familialism includes status definitions for both P = 
and young, and these definitions include, en revers, definition 
incest-and-its-taboo, , 
Familialism, at any vertebrate level, is seen to be a rga iem 
of society, within which only some of the interests of the pi aa 
be polarized. However, it is only at the human level that s ar 
symbol are developed most intensively, and the widest La eae 
statuses and interindividual reactions occurs. As a result, be 
outside of the reproductive polarity is far and away more ag eames 
than that within the polarity. This is the reverse of the — a 
among all other vertebrates. At the same time, it is at i u t 
level where the interests of both the biogrammatic phases are roug 
into mutual relation and support. Nevertheless, because of the mo 
ponderance of the nonreproductive activities, it is the familial patte 


pre . ore 
ing that follows where the extrafamilial patterning leads—much m 
than vice versa. 


It is hoped that th 
of zoology, ethology, 
ogy (including experi 
and social anthropol 
the whole. 


e foregoing attempt at integrating the posed 
psychology (including psychoanalysis), peun 
mental neurology and neurosurgery), ca 
ogy, will contribute toward an anthropology 
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2 The Lactation Complex’ 


A Phylogenetic Consideration of the Mammalian 
Mother Offspring/Symbiosis, with Special 
Reference to Man 


An earlier essay, published in Homo, submitted a thesis under ik 
concept of “biogram.” It asserted that the life mode of any anme 
kind possesses a configuration, a pattern, a gestalt, which is an T 
expression of its bodily morphology; that this biogram can be genera á 
ized taxonomically, so that we may speak of a vertebrate, a TA 
malian, a primate, a human (sub) system. It was claimed that, anag 
this represents a function of the total organization of the anima i 
morphology, it is grasped best from studies of behavior and of centra 
nervous system (CNS) in juxtaposition (although the present posue 
of these sciences does not permit any one-to-one correlations). n 
measure as evolution continues, furthermore, the biogram increases 
its complexity of detail and richness of behavioral content; yet its 
schema— first laid down when the vertebrates were in their forma- 
tive stage of phylogenesis—is in no wise disrupted:Biogrammatically 
as well as architectonically, vertebrates remain vertebrates; and this 
holds for man as genuinely as for any and all others; so that his cul- 
turized life mode remains consistently within the biogrammatic con- 
*From Homo XVIII:38-54, 19 


Faculty of Anatomy, 
was under subsidy o 


67. Partially adapted from a lecture delivered before me 
San Francisco Medical Center, February 20, 1962. The researc 
f the National Institute of Mental Health. 
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straints—and also is a reification of its potentialities under a set of 
given circumstances. 

The inquiry which eventually reached this conclusion began and 
ended in anthropology (the term being taken here in its American 
sense); for it continued into psychology and sociality the quest that 
began in the nineteenth century with comparative anatomy: What is 
man’s place in nature? Between the initial and final points, however, 
the inquiry was an induction chiefly from the data of comparative 
morphology and of ethology; although, of course, not exclusively so. 
With the concept formalized, a hypothesis was deduced and applied 
to man.? 

The inquiry began in 1951; it was presented to various academic 
audiences during the ensuing years; eventually, two divergent lines 
developed—albeit they must at some point reconverge: a theoretical 
and a substantive one. 

The theoretical direction is being followed elsewhere. Suffice it 
here that the biogram concept owes much of its theory to the ideas 
of v. Uexkiill and v. Bertalanffy, and that it is being pushed into 
domains of information theory, cybernetics, general systems theory. 

The substantive direction has led to special studies of two phe- 
nomena or sets of processes which have weighed heavily in anthro- 
pogenesis: the mother/offspring symbiosis and the speech function: 
the “lactation complex” and “phasia.” It is not necessary to claim for 
these a position of exclusive preeminence before appreciating the 
urgency of their exploration. : , . 

Each of them, in other words, is a seizable universe of discourse; 
each may be treated as a subsystem of biogram-as-system; each sug- 
gests an account of its evolutionary synthesis from rudiments which 
obtain at a lower phyletic level and which we may consider to have 
been anlagen for the eventual development of each complex. We are 
not hereby propounding any orthogenetic hypothesis. All that is in- 
volved is our hindsight: We trace evolution backwards, from the 
definitive complexity at the human end; had we existed, in some 
disembodied state, when reptiles were life's most advanced organiza- 
tion, we could never have predicted from their features the im- 
mensely involved relations between mammalian mother and her 


young. 
This essay will not purs 
lactation complex. The stu 


ue the phasia problem;? only that of the 
dies of both are holistic: They cut across 


958; for a brief, nontechnical presentation, see 1964-5. 


1Count, 1958-9. See also 1 
F e Count (1962), 1964. 


For a preliminary paper, se 
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the technical disciplines of comparative morphology and behavior. 
For these fragment the reality of animal organization. They do indeed 
afford detailed Kleinarbeit which are the indispensable analytic pre- 
cursors of syntheses. But we are also aware that with such procedure 
a Heisenberg principle sets in: A dissection into (arbitrary) constitu- 
ents destroys the very crucial information that we are ultimately 
seeking: the relationships that constitute organization. 

The study of the lactation complex has its intrinsic value; neverthe- 
less, it is submitted herewith as a pilot study—as suggestive of direc- 
tion for research of the future? : 

One final statement of position, before we launch our exploration. 
The mother/offspring relationship is one of ecology: The mother is the 
environment of the offspring originally mechanical and physiological, 
with psychological dimensions supravening in measure as the mechan- 
ical and physiological retire. Unlike the Umwelt of physical nature, 
however, both of the principals share a common information code, 
which they express nonidentically, yet reciprocatively, cybernetically. 
The social dimension of behavior may be defined as that part of any 
animal’s behavior which is elicited only by virtue of the sharing of a 
common, appropriate code. The code is innate—written into the DNA 
of the species to which the individuals belong. Whatever experiential 
component an organism—man included—may write into its behavior 


remains a function of whatever is already written into its DNA form- 
ulation. 


Coghill (1929a) once described succinctly the course of onto- 
genesis: “The behavior from the beginning expands throughout tie 
growing normal animal as a perfectly integrated unit, whereas partial 
patterns arise within the total patterns and, by a process of individua- 
tion, acquire secondarily varying degrees of independence. . . . Com- 
plexity of behavior is not derived by progressive integration of more 
and more originally discrete units.” Today we hardly question this. 
He was speaking of ontogenesis, but it is equally applicable to 


phylogenesis; and on both counts it is cardinal to our account of the 
“lacation complex.” 


May we follow this procedure: 


1. A phylogenetic review of the evolution of the suctorial and the 
Mammary apparatuses. 


2. A juxtaposed account of phylogenesis of behavior. 


8This paper is preliminary to a monograph now in formation. 
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3. Some comments on the mother/infant tie in mammals, based 
chiefly on goat and rhesus investigations. 
4. Some suggestions on the fate of the lactation complex as onto- 


gensis advances beyond it. 


Placentation 


For reasons that will appear in due course, we cannot do justice to the 
lactation complex without a note on the progress that precedes it. 

In the Eutheria, lactation takes up where placentation leaves off. 
Monotremes suckle their young, but they have no placenta; they 
deliver encapsulated embryos in an advanced state—I cannot help 
calling this a “pseudo-oviparity.” Although it is no longer held that 
the monotremes are ancestral to the placentals, this physiological be- 
havior is conveniently considered as transitional between reptilian 
and definitively mammalian schemes. a 

l cannot pretend competence in evaluating the phyletic position of 
the monotremes; but there are some facts that get in the way of the 
appraisal mentioned. (1) the earliest known fossils of the monotremes 
are much younger than those of marsupials and placentals; (2) yolk 
sac and allantois placentas, in ranging degrees of complexity, occur 
rather widely among extant reptiles, particularly the lizards. This order 
alone ranges from oviparity through ovovivparity to placental vivi- 
party, without thereby entailing other correlative phylogenetic com- 
plexities. Modern ecologic-geographic distribution of the lizards sug- 
gests that placentation happens to be the lizards’ answer to cold-dry 
climates of high altitudes (Weekes, 1935). This at least is consistent 
with speculations on the generic “explosion of the mammals with 
the extinction of the giant reptiles at the close of the Cretaceous 
period. 

Perhaps, then, the replilian ancestors of the mammals—the ther- 
apsids—were already placentals. We may, if we choose, balance this 
against the monotremes, and speculate as to which came first: plac- 
entation or lactation. Its only pertinence to our topic that I can see 
is, what it would imply about the hormonal sequence that programs 
mammalian ontogenesis: estrogens, progesterones, luteinizing hor- 
mones, prolactin. The hormones themselves are of wider and of 
more ancient occurrence than the mammals. Prolactin induces other 
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segments of the reproductive-behavioral syndrome in other verte- 
brates—for instance, salamanders. Only in mammals does it operate 
upon the integumentary specializations which produce milk. 


The Integumentary Muscle Sheet 


One transformation that leads from reptile to mammal is that of the 
integument—highly complex, as of course we know. The two features 
which concern us are: the emergence of the integumentary muscle 
sheet, and the emergence of the sebum-sweat-hair complex. The lat- 
ter will be deferred for the present. 

The muscular sheet is most diagrammatic in the monotremes, and 
there is no reason to believe that here, at any rate, these little beasts 
are not prototypical. The sheet simply envelops the trunk from snout 
to anus; the fibers tend to decussate in the midventral line; under- 
standably, they are sphincters about orifices, mouth and cloaca: the 
marsupial margins of the didelphs; in the latter they also form the 
compressor mammae—which is worth noting. Aside from anomalous 
relics, they persist in man as oral and anal sphincters, and as the 
platysma, which, noteworthily, tenses degulutition. 

Most remarkably, the facial portion of the sheet, which in the 
Eutheria undergoes differential refinement to become the mimetic 
muscles, is visceral muscle and is motorized by the VII cranial nerve; 
while the rest of it, beginning with the sphincter colli sive platysma, 
is of somatic derivation and is postcranially innervated. 

Were this a paper on the origin of the mammals and their biogram, 
instead of a focus on the lactation complex, we would now be 
launched on the entire course by which the mammalian scheme 
emerged out of a reptilian. The transformation of a stiff, scaly integu- 
ment into the flexible and motile one of the mammals, with its new 
secretions, undoubtedly is primarily a homoiothermal mechanism that 
functions in postuterine life, and is not an embryologic adaptation. 
Oblique considerations lead us to suppose that this transformation 
was occurring at the same time that transformations in the gill arch 
region were going beyond what took place when the reptiles emerged 
Out of amphibians; and also gestative-parturitive elaborations. We 
could not leave the subject without considering the limb-and-trunk 
developments that reflect a more active and refined set of motions, 
and a host of other topics. They all point to a life mode that exploited 
energy in novel ways—despite the fact that the pallium of the earliest 
mammals who have left evidence shows little advance over the reptil- 
ian. If our scale be that of individuals with life spans, the evolutionary 
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change was slow; on the geological timescale, it was rapid. It oc- 
curred during a portion of the Triassic period. 


Transformation of the Reptilian Jaws into the Mammalian Type 


The mammals are derived from the reptilian subclass Synapsida— 
more closely, the order Therapsida. The latter occurred as early as 
the Middle Permian; they diversified and continued into the Triassic; 
by the Mid-Jurassic, if not before, some stem of these had become 
definitely mammals. The transition still needs much filling in of detail, 
but the outline is well established. 

We are familiar with one of the most striking particular cases of 
evolutional transformation on record: the detachment of the more 
Proximal elements of the reptilian jaws and their transfer to the otic 
mechanisms. The quadrate of the skull base becomes the incus, the 
articulare the malleus, the angulare the tympanic ring. (I recall my 
despair and patience when, as one of Professor Camp’s graduate stu- 
dents on the Berkeley campus, | was trying to help resolve the fate of 
the goniale—in vain. It was a wholesome experience.) The reptilian 
jaw articulation is now the malleus/incus interface. (The reptilian 
columella almost certainly homologizes with the stapes; this was in 
Contact with the quadrate, so that even in the therapsids the colu- 
mella-quadrate-articulare may have served otic function before seces- 


sion from the jaw mechanism.) The distal mandibular element—the 
dentary—developed a new articulation with the squamosal; the mas- 
ticatory muscles—innervated by the motor component of the V 


Cranial nerve—shifted insertions and the vectors of the jaw closure 
acquired new axes. (The VIII and VII cranial nerves together innervate 
One of the primal somites—that of the hyoid arch system; the malleus 


and incus belong to the mandibular arch system.)* ; : 
l fail to see any advantage, in adult life, to all this remodeling of 


the jaws, but that may be only my ignorance. At the same time, the 
i cular lamina have extended their 


VII nerv i erficial mus ‘ 

Lh hs cyerridelt that of the V nerve, until they extend 

well forward of the territory of the masticatory muscles, and close 

down about the rostral portion of the snout. And this rather startling 
eature of the infant mammal, 


peculiarity forms the main suctorial fe 
and aeially has very little primary utility subsequently. Perhaps this 


ometric transformations among the pre-Selachians; 
effected by the amphibians; the mammalian, how- 
an in primitive reptiles; it was not performed 


4 i ‘ n 
iis gill-arch system begins its anis 

e most drastic changes are those 
ever, is a Weiterbildung which bes 


Y the pre-avians. 
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is at first a little hard to believe—we are so used to the impression 
that either an organ is sloughed off when it is outgrown, as the extra- 
embryonic membranes, or else, if it survives, its utility is vindicated 
in the adult. The notion of an apparatus developed in connection 
with a temporary function of early postnatal life that survives the 
period of that ad hoc usefulness, may not seem quite entertainable. 
Yet it is this insertion of a transitory life mode—lactation—between 
gestation and nutritional autonomy, that is the improbable process; 
and an ad hoc suctorial apparatus is no more anomalous than an ad 
hoc mammary apparatus. Both of them survive their primary func- 
tions and acquire a tissue of secondary functions or significance 
whose persistence does not depend upon the exercise of the primary 
function. 

Was the facial nerve enlarging its province while the middle ear was 
forming? An involved anatomical argument could, I believe, make this 
probable. There is also an oblique indication that this must have been 
so. The mammalian basic dental morphology is that of incisors, ca- 
nines, and molars, and this is established fairly early in the therapsids 
—before the jaw elements are sloughed off. What is more significant 
is that the earliest truly mammalian jaws also have the single-row 
dental arcade instead of the less formalized reptilian pattern, and 
this implies formalization of the reptilian deciduous property into 
that of the impermanent-permanent succession which is a property 
of the mammals. At all events, delay in tooth eruption goes with 
Injection of the lactation complex into the ontogenetic course; and 
this is an instance of paedomorphosis. 

In the eutherian mammals, the facial sphincter sheet has under- 
gone the further individuation into the mimetic muscles; and such 
refinement inevitably has for its behavioral concomitant some further 
functional exercise, Beyond this point, we can only guess; yet some 
guessing may be interesting. The early-Tertiary mammals had neopallia 
well beyond the reptilian but still very far inferior to those of the 
later Tertiary; yet their skull shapes are congenial to mimetic muscle 
reconstructions. In modern mammals, mimetic muscles are used for 
communication. Perhaps in phylogenetic course, this was the next 
general function to which these muscles were put. Their develop- 
ment is most versatile in the higher primates—the suborder Simia; 
the superlative instance being Homo. This is not all. The primate man- 
dible is fused into one arch; the upper lips are also fused, com- 
pleting the orbicularis oris. In those mammalian orders where the lips 
ma Wall ce saril, hey are protuslble €.g., perissodactyls, edentates, 

$ itionally, the primate muzzle has retreated, 
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and the lips are long; they can be erected outward, in deviant plane 
from the surface of the bone over which they are draped. Monkeys, 
apes and man can purse and can kiss—and they do. May | further 
suggest—obiter—that we have just reviewed incidentally some ante- 
cedents and prerequisites for the articulatory end of speech. 


=< 


The Evolution of Vertebrate Parentalism 


put the complex to work; and a 


We are now, so to say, about to mple: 
f parentalism in the vertebrates 


summary sketch of the evolution O 


will help. E 
1. Agnatha The male chooses a nest site, prepares it, induces the 


female to lay eggs in the nest, then milts. Both parents abandon the 
clutch. The youngsters, on hatching, collect into an age-peer group, 
by coalescence of the sibling groups: ; eee 

2. Teleosts There is behavioral variety with taxonomic diversifica- 
tion; but at least frequently the male chooses nest site, builds the nest, 
induces the female to lay eg85 then milts; but now he may remain 
to protect, and also to fan the water about the eggs. The hatchlings 
Orient to him and he shepherds them. There is some biparentalism, 
and occasionally female parentalism alone. Age-peer groups form up 


essentially as in the Agnatha. _ 

3. Amphibians A great variety of n 
cedures; yet essentially all the precedin 
to the amphibian anatomy. pees lis a ree 

In bag Tene and amphibians we see a primitive familialism in- 
jected into, or elaborated upon, hatchling-to-age-peer_ sequence. 
Which means that we already have, in an epiphenomenal way, the 
Principle in operation which at a later phyletic stage interjects the 
lactatio f 

P) an i ae ragmatic definition, reptiles are those vertebrates 

an ‘deo he reproductive phase of the biogram 


who i ring t E 
succeeded in transferring Felon Seu by E 


i terre! 
onto the land, thus completing the 
Amphibia whe had 5 transferred the nonreproductive phase. Now, 


among aquatic vertebrates there is scattering our of the male 
treating the female as a nest—which she is, in a peripa e way. But 
this invernal fertilization 1s an indispensible ee or carrying 
out reproduction on the land In the nature of om So whether 
Oviparous or viviparous, the female has the “inside track” for parental 


esting, courting, mating pro- 
g features occur, but shaped 
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caring. She builds her nest, apparently, under stimulus of chia 
tion within her. She tends the laid eggs. The hatchlings orien i a 
5. The parentalism of birds is basically very much that of oe 
reptiles who care for eggs and brood. Yet strikingly, anong eae 
Primitive orders it again is the male who is the only ora ere 
principal caretaker. The most evolved orders practice tps a 
exclusively maternal parentalism is rather exceptional. But 7 a 
tilian base birds have added active feeding of the young by the ate 
and a “training” of the young. From fishes to reptiles iy sialon: 
“elementary” familialism; in birds we have “complete ea i i 
6. Among the placental mammals, the definition of ote he 
mother-plus-offspring. We must forgo at this time accounting K Aha 
male nonparticipation. To the bird parents’ active feeding z fced: 
nestlings, the mammals can counterpose lactation. But where hyi- 
ing nestlings entails a very heavy behavior burden, in lactation p 
ology removes much of the burden from behavior. 
Mammals, like birds, have evolved “training” of the young. è me 
One fact has great portent for subsequent development hat 
young. From fishes to mammals and birds, the brood dimin “7 
drastically in number of individuals, until in the Simia it is comm pe 
down to one. Among fishes, the socialization of the age-peer ari 
begins with the numerous group siblings—although the genetic r a 
tionship has no social significance. Among the Simia, age-peer ete 
socialization can begin only when the youngster begins to deori ae 
from parent. The simian parent (monkey, ape, human) may of ae of 
be bonded with several youngsters at one time; but they are no ‘be 
the same age, so that we have but a quasi-age-peer group among foi 
siblings. This, however, is partially effective: Contrast the capacity 


: -famil 
social adjustment to age peers of the only child and the large-family 
child. 


Parentalism As Ecology 


Let me now stress some points of theory: : T 
1. Adaptive radiation represents the way in which the adult ve 


y A iversity. TO 
brates have taken advantage of environmental-ecological diversity. 
this obverse there is a reverse: 


Evolution of parentalism 
sures ever more and more t 
immaturity an environment havin 
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2. Vertebrate ontogenesis begins (as, for that matter, does that of 
every other animal) as a sheerly physiological relationship with a 
very undisturbed environment; introduced at some later graduation 
are psychological modalities; commensurately, physiological modali- 
ties become less immediately related to the environment. The organ- 
ism graduates its encounter with vicissitude. 

3. The lactation complex is injected, ontogenetically and phylogene- 
tically, into this adaptive continuum. 

Paedomorphosis occurs widely in nature, as organismal adaptation 
to natural environment. Now we have a parental organism promoting 
it in offspring. And it is a tissue of psychophysiological interplay. 

Again let us delve down among the reptiles. 


Reptilian Maternalism 


Almost three decades ago, E. A. Mcllhenny (1935) pro- 


Alligator 
list's description of the alligator’s life 


duced a very competent natura 
history. 

During the period of incubation, there was no material added to the nest, 
but on days when it did not rain, the old alligator would crawl over the top 
of the nest and liberally wet it by voiding water through her vent. . .. On 
very hot, dry days the wetting was done twice a day. After a hard rain she 
would crawl on top of the nest and drag her body over it, thus slicking the 
surface. Towards the end of the eighth week . . . 1 could plainly hear the 
young ones grunting in the nest, and knew they must be hatching, but as 
the mother had not opened the nest, | did not disturb it... . | knew the 
young would not come out of the nest until she had removed the top six 
or eight inches. . . . The old one, after crawling a couple of times around 
her nest . . . went back to the water at the end of the path, keeping in 
sight of the nest. . . . When the young begin hatching, they make the fact 
known to their mother by a shrill, grunting sound. The old alligator then 
removes with her mouth the packed-down material covering the hatching 
little ones, so that they crawl out of the nest and join her. 


Later on he says: 

g around the nest making low grunts, 
sounding very much like a large pig, and the young could be heard answer- 
ing. She slowly went down her path to the water grunting every little while. 
On reaching the water, she turned keeping her head on land towards the 
nest, but with most of her body in the water. At 11:30 the first of the young 
pushed through the loose top covering and it was quickly followed by the 
others; all of them ran in a most lively way to the mother who kept her 
Position and continued to grunt. Her little ones took to the water alongside 


. .. The old alligator was crawlin 
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her and she slowly backed out of sight into the rushes with them on each 
side following. 


Mcllhenny fed the mother raw meat every few days; she sees 
come for it but she never brought her young with her. One mon ; 
after the hatching, he sought out her lair. She was sunning Kera 
with her youngsters. “She gave a few low grunts and al the young 
ones slid off the banks and disappeared under water.” The young 
after hatching stay with their mother until the next spring. 


An Oviparous Lizard Some oviparous lizards merely a alar 
eggs in an appropriate dugout; others tend them, giving oe 
complementation to the nest’s ecological inadequacies. In : 15 aia 
they may turn them over regularly and lick them clean. Llew “i 
Evans (1959) states that Halver (1931) found that if the eggs of a or i 
tending Lacerta be turned over, the vascular system of the re 
risks injury. If the eggs of the tending Eumeces not be turne ie 
there is a high mortality rate (Fitch, 1954). Note in each rat 
nature of the maternal and offspring adaptations. The SEE id 
lizard, by the way, also voids water over the nest on hot, dry is 

Evans (1959) has recorded a motion picture study of maternal ic 
havior of the lizard, Eumeces obsoletus, and these items are selecte 
from the companion article: dl 

As hatching sets on, the mother passes from egg to egg repeate om 
As the youngster breaks the shell, she applies pressure to him cree 
her head, body, or feet; rolls or rubs him so that with each stimu 2 
tion he struggles farther out of his membrane envelope. She sa 
about, nosing the empty shells also. The whole process takes : 
minutes. For a number of days thereafter, Evans’ mother lizard can- 
tinued to lick her youngsters, particularly their cloacae. He ensom 
arily fed her mealworms and beef liver. Before the hatchlings, she ha 
snapped them up immediately. With the youngsters moving about ier 
even though she had opened her jaws to snap, if one of them seize 
at the morsel she merely closed her jaws and permitted the robbery. 
The interruption and change of response was instantaneous. 


An Ovoviviparous Lizard R. B. Cowles (1944) has reported parturi- 
tion in an ovoviviparous lizard thus: 


The actual expulsion of the f 
appearance until separation fro 
appears somewhat more resti 
begin some twenty or twenty-fi 


etus requires about one minute from its first 
m the parents. . . . Prior to birth the female 
ve than normal. This period of unrest may 
ive minutes prior to giving birth to the young, 
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and involves many backward movements and a licking of the mouth, and 
also of the spectacle of the eye. . . . The first reliable symptom of parturition 
“birth pains” appears to be an elevation of the femora to a nearly vertical 
Position, so that they assume a marked “V” posture. This elevation of the 
legs may be repeated several times, and probably indicates the stretching 
of the pelvic and associated muscles. Just prior to birth the legs are main- 
tained in this position for as much as three minutes, but they are lowered 
just before the expulsive movements become evident. 

During actual birth the legs are returned to the normal position and 
support the body and vent well above the ground. As this time the body 
of the parent is strongly flexed, so that the snout almost touches the vent. 
In this position the fetus, with its enveloping membrane, is partially pro- 
truded. When the membranes appear the mother grasps the fetal envelope 
in her teeth and rips it open. This action seems to activate the young. In 
any event, the violent struggles that follow release the tail and hind legs 
of the fetus. The young are extruded tail, or rather breech, foremost, and 
back down. Thus the aimless grasping movements of the hind limbs and the 
thrashing of the tail result in engaging these members about the base of the 
parent's tail. If the young pauses in its struggle, the mother may, and usually 
does, nip the young on the exposed flank and leg. This appears to act as a 
stimulant and the young thrash violently and by their contortions extricate 
themselves from the parental cloaca. As they touch the ground they right 
themselves and run to a distance of two or three inches. 

Since the young leave the fetal membranes within the cloaca, these must 
be extracted; the parent grasps the protruding membranes in her mouth, 
gradually draws them out and swallows them. After removing the egg case 
and its contained liquids, she licks up any droplets of fluid that may have 
fallen to the ground, and resumes a normal position. This entire procedure 
from the moment the fetal membranes appear at the opening of the cloaca 
and all visible traces of birth have been removed, requires about two 


minutes. 


Notes in Comment on Parentalism As Ecology 1. All this is carried 
through by a CNS lacking the mammalian neopallial cerebral hemis- 
pheres. o 

2. A principle of wide application among vertebrates is illustrated: 
psychophysiological complementation. Surveying vertebrate phylo- 
geny, one has the impression, SO to speak, of physiology and psy- 
chology relieving each other of burdens (or, if you prefer, of “passing 
the buck” to each other!). Let me illustrate this principle further: 

Shallow water fishes build nests and deposit their germ cells in 
them. The deep sea fishes are believed to have been derived from 
shallow water forms. The nest-building syndrome is suppressed, male 
Courting culminates in his treating the female as a nest, and the male 
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incubating vigil has no outlet. Incubation may be prolonged to a 
viviparity; whereupon the hatchlings orient to that nearest big, moving 
thing—their mother. (The most bizarre instance of this, is that of the 
sea horse: The male induces the female to lay her eggs in his portable 
nest, a sort of marsupium; so that he tends the clutch.) 

Various toads, male or female, develop pouches in their dorsal 
integument, from which the hatchlings emerge. (The terrestrialization 
of the nonreproductive biogram phase but not the reproductive one, 
by the amphibians, is underlined by the Brazilian tree frogs. The father 
tends his tadpoles; then, when they have reached the appropriate 
stage of maturation, he picks them up and transports them overland 
to the place where they will live thereafter—until they too are ready 
to return to the breeding territory for the reproductive phase.) 

The mammals will illustrate the principle further. Here the female 
has transferred to pure physiology all the egg-tending behavior of 
her earliest reptilian ancestress (or, rather, her therapsid ancestresses 
probably did it for her, should our earlier speculation be valid—that 
the therapsids were placentals.) 

There is a corollary. From nature observations and from hormonal 
experimentation, the behavioral repertoire of the species has been 
found to reside in the CNS, irrespective of sex. Consequently, we dis- 
cover that over the vertebrate phylum a behavior segment can be 
taken over by one sex and correspondingly retired in the other—or be 
activated in both sexes; in which cases there very frequently develop 
mutual complementations—a kind of “teamwork.” There seems to be 
no vertebrate species that does not express sex complementation. 

The corollary has yet wider application. Species possess latent be- 
havior reserves that would never be discovered under normal life- 
circumstance. Of course, the laboratory psychologists could not func- 
tion were this not so; but it has other instancing. As when, for in- 
stance, a turkey cock can be induced to incubate eggs; or a toad, 
placed in an inescapably fluid environment “reverting” to a frog-like 
behavior, and coming to prefer it. However, this aspect must be set 
aside, once its relevance to our subject is recognized. And: 

3. Starting with oviparity, the embryo constructs out of its own 
body tissue ad hoc organs, unfortunately termed “extra-embryonic 
membranes, which mediate it with the environment. Its protection 15 
an artifact supplied in one way or another by the parent (compare 
the Anamniota and the Amniota). 

With ovoviviparity, the parent provides complementarily mechanical 
Protection by way of its own body, and physiologically provides for 
gas exchange and water conservation. Excretion is no great problem. 
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With placentation, all these “luxuries” are maintained; but now 
the embryo’s “extra-embryonic” organs interreact with the mother- 
environment. The parent supplies nutrients on a demand basis, instead 
of one packaged provisioning at the outset; and there is also “excre- 
tory service.” 

The overlay, or interjection, of the lactation complex continues by 
sequel the biochemical bond in its metabolic aspect. But it enlists 
voluntary innervation and muscle tonus, which absolutely requires a 
behavioral mutualism of mother and infant. Here are the anlagen 
of “training.” 

And to this principle also there is a corollary. In ontogenesis be- 
havior and somatic readiness are not perfectly synchronized; one may 
be viable before the other; one may extinguish before the other; in 
phylogenesis the organization of the one may survive the disappear- 
ance of the other. Consider: ; 

Penguin males fight chest to chest, flailing each other appallingly 
with their flipper-wings. Immature penguins adopt the stance, and 
flail away with flippers still too short to reach. Under provocation, 
Penguins have been seen to execute incipient and ineffectual flight 


movements. Physiological sex viability may be attained without its 
in a variety of animals; per contra—sex hor- 


Prompting copulation | 
E A : mmatures can elicit from the CNS the 


mone injection into sexual i 


full-dress behavior. n j 
Eventual extinction of actual lactation process does not necessarily 


entail extinction of a whole mass of behavior that was mobilized 
about it. Survivals of such ingredients from an earlier ontogenetic state 


i "n 
into a later one I have termed “reverberances. 


Evolution of the Mammae 


We are at last in position to discuss the mammae. 
It is a familiar thing that they are a local Weiterbildung from the 


sebum-hair-sweat histomorphology, and that their innervation is 
thoracic-sympathetic. We can afford to forgo further review of this. 
In the stem mammals, perhaps they were functional in both sexes; 
and this would invite speculation as to the respective parent roles in 
those ancestors, and also on the lactogen problem. ; 

Now, what is their function/meaning in the mother/infant mu- 


tualism? : 
Mention has been made of the fact that the marsupial mother 


Possesses compressores mammae as part of her muscular integument, 
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so that she actively cooperates in the transfer of milk. The marsupial 
neonate is, by comparison with placentals, the least developed and 
most premature of all the infants of the mammalian class; so that the 
maternal behavior complements or compensates for the fetal structural 
and functional inadequacy to meet its environment. (And | cannot 
resist temptation to suggest, in keeping with some previous remarks, 
that although in the placentals the compressor mammae is gone, the 
urge or impulse to use it may have survived—even in man. At least 
there is the negative case of cows withholding milk delivery under 
emotional disturbance.) P 

We come now to the most striking aspect of the complex. There is 
no anatomical relevance between pharyngeal-pouch derivatives—the 
suctorial apparatus—and the thoracic integument elaboration—the 
mammae. Not merely in their developments respectively from un- 
related bodily structures, but in their respective innervations from the 
CNS and the autonomic chain. For their activations are asynchronic in 
any one individual but synchronic cross-individually, the two (con- 
specific) individuals being at diametrically different developmental 
stages of their biograms. Yet it is unimaginable how the one feature 
could have evolved without the other. Of one thing about this very 
peculiar situation we may be sure: The whole complex evolved during 
the process and course whereby a zygote-as-organism and its harbor- 
ing (maternal) organism cooperated in an effort to achieve an eventual 
independence of each other. We have here a case of dyadic or geminal 
evolution, a socioanatomic or—better—a sociomorphologic evolution. 

We are familiar with the principle among some of the orders of 
insects: to some extent among the Coleoptera, but more thoroughly 
among Isoptera and Hymenoptera. That is to say, we are well ac- 
quainted with the phenomena in a descriptive way—including physio- 
logical and biochemical factors—but we still do not possess a plausible 
explanation for the causative mechanisms in their phylogenesis. Verte- 
brates, on the other hand, clearly are constructed on very different 
lines; the only sociomorphologic specialization that comes readily to 
hand is that of sex dimorphism. But as for reciprocations between 
morphologic structuring and behavioral structuring (such as have been 
hinted at in this essay)—if there exist any serious studies of such, 
with inductions that lead to a deductive hypothesis, | am unacquainted 
with them. For instance: the properties of the embryonic vascular 
system in Lacerta species, which are complemented by the maternal 
behavior in turning them over periodically or neglecting to do 50. 
Nature is replete with such cases. And we can rationalize them by 
stating that they have survival value, which of course is no explanation 
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at all. Biological science simply has not come to grips with the 
phenomena of geminal evolution and of psychophysiological com- 
plementation as a problem of phylogenesis. 

However, these remarks are becoming digressive; albeit, | believe, 
the digression is desirable and even necessary. The holistic approach 
bases on the premise that in phylogenesis it is not traits that evolve 
but systems that make novel adjustments. 

And now we are done with the anatomic base of our account. 
Henceforth, we are concerned with behavior. We can advance with 
the better assurance, because we have recognized that behavioral ac- 
counts which are not backed by biological relata are by that much 


insecure. 


Mammalian Mother/ Offspring Mutualism: Parturitive and Postpartum 


Directly, | shall sketch a tolerable minimum of items in the maternal/ 
offspring relations of goats, at the time when they are established 
postpartum; preliminarily, a note about “Prägung” or “imprinting.” f 

From experiments on fishes, mammals, birds—especially birds—it 
appears that the young emerges triggered to attach itself dependently 
upon whatever object satisfies its immediate need. (Note that we are 
leaving “need” undefined at this time.) Duration of “openminded- 
ness” (forgive my using this word!) varies with animal kind—from 
but a few seconds (in some birds) to some longer period; but once 
that period is over, the question is closed: The deprived infant will 
remain a psychic orphan (this term again Is mine, for good or ill)—he 
may become deflected upon a surrogate from the normal object of 
attachment: He has much of his further social development prede- 
termined accordingly. For he is unalterably “trapped” (now | am using 
Harlow’s term) by a foster, surrogate, or real parent. This, roughly 
st r “piä ” or “imprinting.” 

en oot ecl this orientation and closed attachment? 
This, clearly, depends first of all on what kinds of receptivity the animal 
has in viable form at the time that the process can occur. Vertebrates 
notably operate on a basis of cue redundancy; visual, tactile, olfactory, 
acoustic stimuli are variously prepotent, according to the develop- 
mental pattern of the particular genus or species In question. Thus, a 
large, moving object close by is cue to, say, a neonate artiodactyl, 
whose vision is already active; an oppossum or a monkey clings to an 
immediately available large, soft, rough surface. Infant calls and ap- 
Propriate call responses characterize at least some of the Bovidae. (It 
seems to me that they occur among artiodactyls that live as a herd, 
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but do not occur among those who tend to be solitary—as, for in- 
stance, a deer—at time of birth.) By way of neurophysiological paren: 
thesis—the various kinds of stimuli all seem to be equally capable g 
activating the limbic system: We cannot, therefore, expect to a coap 
for these differences in effective stimulus by localizing them in the 
limbic system. PE 

A om of the Prägung modality is “Dressur’’—"training. si 
normal parent/offspring relationship, the parent supplies apprp asi 
stimuli which elicit expression of now viable innate pee 
instance, parent birds urging their fledglings to try flight; ac “oa 
zee mother coaxing her infant to locomote. | would like to ne n 
the rather rapid change in the human infant who, sometime after 
eighth month, passes from phasic idiocy to phasic attempt. deri 

I would now invite your consideration of certain details of T e 
neonate relationship of goats, and then to certain features int nies 
havior of infant rhesus. This arbitrary selection of subjects ae 
from the systematic investigations being carried on by Helen Blau “S 
at the Cornell University Behavior Farm Laboratory, and the br 
ments of Harry Harlow and associates in the Psychology Departm 
of the University of Wisconsin. 


Goats Immediately upon delivery, the mother goat ordinarily an 
to lick the kid—she sees, smells, feels, tastes it. She bleats in eg 
to the kid’s bleating; her bleating stimulates the kid to bleat. The dy 
struggles to her—the specific or prepotent stimulus being, a ad 
vaguely her size and proximity. It nibbles along, wagging its tail, aie 
eventually finds the mother’s teat. She meanwhile responds a 
activity by licking along its body; so that when at last it lege w 
teat, she is licking its anal region; and this holds the kid in —_ 
If this process of effecting the mutual lock-and-key pattern is oe 
rupted, the animals have to start over again and run through 

rogram. 
: This raises several speculative points. The licking may sumas jis 
respiratory center; the anal licking may stimulate the paar T 
stinct (a point that should interest the psychoanalysts) and reminds 
of the lizard. : lick 

What happens if the mother does not have the opportunity to fi 
her kid immediately after birth? The answer of experiment at cee 
is that even with a separation of but a few minutes, when reunite 


3 i S, 
5These authors have read and published extensively. | am indebted to their paper 


:, * : . in- 
but it is not practicable to include herewith extensive bibliographies. See, for i 
stance, Blauvelt (1954), 1955; Harlow, 1960. 
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with her offspring she treats it as a stranger. Conversely, in the ab- 
sence of a mother, the newborn kid still orients toward some large, 
Stationary object, such as a retaining wall. This, | think, is well worth 
Noting, in view of the many striking cases of analogous kind which 
the ethologists have recorded in birds (and also fishes); and it will 
come home shortly, when we consider Harlow’s monkeys. 

An additional observation: In a group of advanced-gravid goats, 
the rhythmic cries of any newborn kid will elicit bleating responses 
from the rest. Yet ordinarily, a nursing mother will not permit strange 


kids to suck her. 

Space does not allow a fuller treatment 0 
which experiments in deprivation have brought out at Cornell; yet 
one more item must be registered. Twenty-four mother goats were 
Immediately separated from their newborn kids for an hour. This 
disturbed and delayed mutual adjustment, which, however, was even- 


tually accomplished. Yet, “2 months later these mothers were ob- 
kids more” than was the 


served to nurse their own kids less and alien 
Case with a group of controls. And somewhere in this whole treatment 
| must add that, while there has been no room anywhere to indicate 
that “mother” ana “young” are at best but statistical norms in these 
ehavior phenomena, and that each term encompasses individuals 
as so many variables, the fact of this matter remains in the back of 
the mind. Other interesting variables are those of circumstance: e.g., 
the rare birth of twins, the yet rarer of triplets; and the strategic 


Situation wherein a mother may be induced to adopt an orphan. 


f other very striking facts 


echniques from the be- 
ys situations. His base of departure 
two cylindrical wire frames, one 
d with nipples and milk. 
consistently significant: 


Rhesus Harlow exploits a combination of t 


con laboratory and the ethologis 
c a pair of mother substitutes" . 
Overed with terry cloth, the other see 
© value difference to the infant is always N i 

© visits the nipples when hungry, but spends much time cuddling 
Upon the terry cloth. When suddenly terrorized it is to the terry cloth 
at he scampers and cuddles; a few moments later, pen = asa 
Point d'appui he sallies quite boldly to te frightening effigy, in- 
Vestigates it with mouth as well as hands, and La a en 
Not hu cloth and suck a finger. 

ngry, he may hug the terry or ught up without 


i a mother will 
Wo infants placed together and j rfully, apparentl 
. 8 each other intensely; the bond continues powerfully, app y 


ally are 
i Self-reinforcing; at the age when youngsters ew ae ns 
“OT mutual, social advances, these are unrespors d, twi ill cli 
idiots, In field experiments if the mother IS removed, twins will cling 
, 
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to each other; when she returns, they break apart and seek her. In 
Harlow’s laboratory, if the terry cloth was taken away (for laundering), 
the youngster immediately fell into a strong anxiety state. 

A striking thing developed as these youngsters advanced toward 
sex maturity. They did not respond to sex overtures from socially 
normal monkeys. 

Interesting and significant in many ways as Harlow’s ingenious ex- 
periments are—and | fully appreciate them—to the naturalistically 
minded student, one to whom the ethologist’s ideal is congenial, the 
experimenters seem but to delude themselves that they are holding a 
maximum of variables constant while allowing a minimum possible 
number to vary. What really has happened is that most of the relevant 
situation has been destroyed, not held constant; so that the free 
variables have, figuratively speaking, a paraplegic quality about them. 

For the surrogate mothers are inert. They initiate nothing, they do 
not alternate encouragements and restraints. Never is the youngster 
clasped, never is he carried about suspended under her torso by his 
own hands. She does not stimulate his proprioceptive needs; her body 
does not “give” with his changes of posture. Very importantly, there is 
no exchange of noises—even on the first day of life, the infant puckers 
his lips to vocalize, but this receives no reinforcement from a maternal 
response; by-and-by he ceases—which is what happens with the kid 
under analogous circumstances, The experiments seem to have been 
devised in disregard of cue redundancy. Much more, in fact, is happen- 
ing or failing to happen than what the bare surface of the experiment 
shows cognizance of. It were an injustice not to add that Harlow 
would readily admit this; he could with justice respond “que faire? 
The fact, nevertheless, is that no one has yet devised a scheme where- 
by the whole situation can be retained yet held constant while per- 
mitting but one factor to vary. No wonder that nature’s time bomb 
revealed, later on, the accumulative deficit. Apparently unintention- 
ally, Harlow had demonstrated that satisfying the merely physiological 
needs of food and warmth of an infant is not enough. 

And the fact that a newborn opossum, kid, calf, foal, kitten, PUPPY 
very quickly explore for a teat still does not prove at all that hunger 
is its first need or urge. No mammal ingests—no neonate sucks—un- 
less it is first secure. This is demonstrable in natural situations and 
experimentally. In those mammals whose infants cling, attachment to 
nipple is sought and maintained even when there is no lactation- 
sucking. And even after being weaned, the rhesus youngster scrambles 
to the nipple if disturbed; if all that has been said, beginning with 
the alligator, is valid indication, the newly emerged immediately 
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seeks a new point of reference in exchange for what has just been 
lost. This condition seems implicit, even when it is not realized, in 
the studies of “territorialism” of adult vertebrates. From the viewpoint 
of the present study, “territorialism” is one form of the organization 
of this more basic and primal urge to a point of reference as it works 
out in the matured individual. 

And finally, it is unjustifiable to assume that even milk ingestion is 
but a satisfaction of a physiological deficit. Food ingestion may in- 
deed also be a way of promoting the sense of security. In the new- 
born, sense of security may well come from an ectodermal and an 
endodermal stimulation together. Here we do well to recall Coghill’s 
words about individuation out of undifferentiated patterns in onto- 
geny. Even in adult humans—may not effect of security from food 


ingestion continue to obtain? 


Orality as a Case of Paedomorphosis 


At the outset of this section, let me stress that by “orality” | have no 
particular psychoanalytic interpretation in mind. The oral zone defin- 
itely is investigative at least in members of the reptile, bird, and mam- 
mal classes; but birds with their beaks certainly have traveled very 
far away from mammals with their cartilaginous noses (itself a pae- 
domorphism) and muscular lips—in fact, at this point the birds seem 
to me much less reptilian than the mammals are—whose noses and 
tongues are also investigative (in varying pattern and degree, by 
orders). | am quite convinced that oral investigation has a complex 
mass of affective connotations; at all events, the psychoanalysts have 
put the finger upon a very profound and involved matter. But | have 
no desire to bring forward any elaborated theory that outruns the 
kind of facts that this paper offers. 

A mother lizard nuzzles her new hatchling. Quite probably this has 
an olfactive modality; but we cannot ignore the possibility that it 
also involves a tactile sensivity in the premaxillary skin. The motivation 
therefor, and its satisfaction, are of course beyond our ken. That it 
stimulates the hatchling and promotes the incipient mother/offspring 
bond is entirely reasonable to suppose. 

This does not entirely cover the situation. In reptiles the tongue also 
is investigative; in fact, its operation in the lizard is interlarded with 
the nuzzling. As in mammals and birds, the intrinsic and extrinsic 
tongue is built up of anlagen innervated by the post-hypophyseal 
(the deuteroencephalic) cranial nerves: V, VII, IX, X, XI, XII. 

The premaxillary integument of the mammal assumably is basically 
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homologous with the reptilian; and certainly mammals nuzzle in no 
essential way distinguishable from that of the lizard. But under that 
dermis the mammals have extended a sheet of musculature innervated 
by the facial nerve; in the monotremes, as already noted, this is 
clearly part of the sheet that covers the entire trunk; and posterior to 
the facial-nerve spread, postcranial nerves take over. Here, then, 1S 
an obvious muscular continuum; its evolutionary origination may In- 
deed represent a homoiothermal mechanism unit. But the nuclei of 
the VII cranial and the spinal nerves remain situated in different parts 
of the CNS; surely this has significance in the further differential evo- 
lution of the use of facial and postcranial integumentary muscle. 

Speculatively, perhaps this Weiterbildung which is part of the mam- 
mals’ definition may already have been appearing in the therapsids 
of the Permian-Triassic periods—contemporaneously, that is, with the 
conversion of the angulare-articulare-quadrate into tympanic ring- 
malleus-incus and the fixating of the mammal-like dentition formula. 
Now, while we are not ready to admit that with respect to absence of 
placentation the monotremes represent the transition from reptiles to 
mammals, it is not in fact an arbitrary loading of the dice to estimate 
that with regard to the integumentary muscle sheet, the monotremes 
probably do reflect the primal therapsid-to-mammal homoiothermal 
evolution. So, on the ventral surface of the body, in both males and 
females, there is a bare area where the edges of the integumentary 
muscle sheet fail to meet and decussate and the mammary glands 
develop; and there is sphincteric action of the sheet in the facial 
region under activation by the VII cranial nerve; and a separate 
sphincteric action of the circummammary region of the sheet (the 
sphincter mammae) under activation by thoracic sympathetic nerves. 
Each of these is normally stimulated to action by mutual contact of the 
respective anatomical regions. This is diagnostically mammalian. 

This piece of orality is inserted into the pattern already extant In 
the reptiles, and we must consider it a case of neoteny, like extra- 
embryonic membranes in their turn; an ad hoc adaptive mechanism 
produced by the larval stage of the organism and unrepresented in 
any ancestral adult form. 

The organism is free to discard its “extra-embryonic” membranes 
when there is changeover from an enclosed, “manufactured” environ- 
ment to the unenclosed, “raw” world; but in the case of a neoteny 
that functions only after introduction to this raw world, it is irrevoc 


6 oe acne 
Perhaps there is significance for the mother/infant suctorial complex to be read 


out of the fact that any autonomic outflow of a VII cranial is parasympathetic while 
that of a thoracic is orthosympathetic. 
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ably too late to slough it off. The problem of the growing organism, 
when at last it is “through” with the mechanism—here, specifically, 
the suctorial apparatus—is how further to dispose of it. 

Meanwhile, the reptilian investigative function of the oral region 
has not been lost; the suctorial lip-pursing is an adjunct. The primates 
are one of those mammalian orders, however, who possess a raphe 
(cf. perissodactyls and edentates). The Simia moreover all have pro- 
gressed toward muzzle orthognathism (the muzzle of the Cynocephali 
has developed a secondary protrusion, which does not affect our 
statement). This combination facilitates a labial protrusive capacity 
that is unique. In the newborn primate, investigative and suctorial- 
lactative motivations appear to be undifferentiated—as already pointed 
out—which is consistent with other embryogenetic generalizations. 
The investigative strengthens as the infant primate develops reactivity 
toward the “raw” world; the suctorial-lactative recedes with deorien- 
tation from the mother; but it never disappears, and with sex matura- 
tion it compounds its intricacy. Kissing is but one form of the oral- 
sexual exploration found in monkeys, apes, man. 


IV. DISMEMBERMENT OF THE COMPLEX 


ry function and eventual usage of the 
facial neuromusculature to hint what may happen in the course of 
individual mammalian maturation. When the suctorial activity itself 
is outgrown, the musculature never again has so concentrated, so 
“single-minded” and vital a role. It differentiates, diversifies its activi- 
ties, and these are caught up in other patterns; rodents, carnivores, 
proboscids, perissodactyls, primates exploit it in communication. Pri- 
mates—with their fused mandible and upper lip—and Proboscidea— 
with their strange naso-oral extension—use it for exploration; and 
primates, as we have noted, extend the oral exploratory to include 
sexual stimulation. But the suctorial capacity will remain latent in 
primates and perissodactyls, however different be the later occasions 
for its exercise. And it is not unthinkable that even in those orders 
who show no occasion for its later use it has but retired in limbo. 
The other feature of this matter is that the dismemberment may not 
ronized in mother and infant; weaning may actually 
have to be initiated by the mother; at least in man, the lactation im- 
pulse may continue in some measure to reverberate into adulthood. 
Whether this occurs in other mammals as well, of course we still 
have no way of finding out. Yet it is not without significance, per- 


l have used the original, prima 
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haps, that there are adult carnivors who accept the offer of a bowl 
of milk; even though they negotiate it as a liquid surface, like a pool 
of water. Some monkeys, on the other hand, apply a modified suc- 
torial technique to the routine drinking of water: they slurp it up. 
And certainly water drinking in both perissodactyls (horses) and artio- 
dactyls (cattle) is a scarcely modified suctorial technique. 

From all of the foregoing, is there not the suggestion that matura- 
tion does not proceed so much by extinction of activities which are 
replaced by others, as by dismemberment of patterns and reassign- 
ment of their parts to new assemblages? What is seen so concretely 
in the fate of the suctorial apparatus—may this not transpire also in 
behavioral syndromes? 

May we leave the subject at this point. What transpires during later 
childhood, during adolescence, yes, during the rest of a lifetime, is 
“reverberance.” The subject now becomes the property of psycho- 
analysts, genetic psychologists, researchers into mental health. Among 
these are anthropologists who make cross-cultural comparisons.” 

Every item in what we have been considering has its human rele- 
vance. Nonetheless, not a single element of man’s biogrammatic heri- 
tage has our remarkable species left unculturized. Obviously, we can- 
not leave this dimension out of consideration. But neither can this 
dimension be correctly understood without the insight gained from 
understanding all of the foregoing—birth, for instance. In many 50- 
cieties, the parturient squats, and gravity is a midwife; the fall seems 
to shock the fetus into muscle tonus—a thing which happens in other 
mammals. The recipes for cleaning the infant; for stimulating his 
orality by blowing into his mouth, etc. Even anal stimulation, to get 
the fetus to breathe. The conventions surrounding lactation. The 
contact-access between mother and infant; its disturbance or non- 
disturbance by other ministrant individuals. Procedures which instigate 
deprivation, frustration, or do not do so. The circumstances by which 
weaning is timed—for good or ill. , 

Thus, whereas in our culture a mother comes to the psychiatrist with 
guilt disturbances because she does not feel the attachment for her 
infant that she “ought” to feel, this may conceivably have roots not 
in her innate capacities, but in her not having participated consciously 
in its birth, in cleaning it promptly, but in having it presented to her, 


si has been encouraging to discover that the views arrived at in the foregoing 
iscussion have so many points of agreement with those presented by Bowlby, 1958- 
Benedek, 1952 stresses the fact that far too little attention has been devoted to the 


maternal side of this mutualism. Such neglect could not occur under a holistic CON- 
templation. 
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done up in unfamiliar wrappings by a stranger. On such a matter, | 
cannot pretend to any authority, however likely it may seem from 
extra-human comparisons. But “guilt” reaction is a developed property 
of personality shaped by a culture—such as ours—in which “guilt” 
is part of its value structuring; and this is an outcome of the particular 
culture’s history. Every culture has its own patterning of the person- 
ality deficit which we vaguely term “inadequacy.” There is nothing 
unreasonable about the notion of guilty sense of inadequacy being a 
product of deprivation of experience in exercising innate capabilities. 

Am | at last in position to be permitted a bystander’s observation? 
You will not take it, | am sure, as a criticism of the procedures fol- 
lowed by the therapists involved, but as a bioanthropologist’s mental 
note about a biological situation. 

Mother-and-infant goats are not the only pairs who, if interrupted 
by an intruder while trying to establish their lock-and-key mutualism, 
have to start from the beginning or develop permanent pattern defi- 
cits, When a woman lands in the psychiatrist's office while her baby 
goes under observation at the pediatrician’s this bystander cannot 
help thinking that the situation that needs watching is somehow gone; 
and that a page of biogram—of peculiar ecology—has been torn 
down the middle and respective halves handed to these two very 
competent yet dreadfully handicapped rescuers to read. 

The cultural involvements of mental as well as physical health are 
now receiving systematic attention on a scale that reaches out into 
many diverse cultures. It is an energetic field, anthropologists are 
participating actively, but the exploitation has no more than begun. 


SUMMARY 


” introduced in earlier issues of Homo, has 
undergone further developments both theoretically and substantively. 
In this essay, a substantive study is made of a particular segment of 
the mammalian biogram: the complex set of vectors which defines 
the reciprocal relationship between maternal parent and offspring 
peri- or postnatally. The vectors range from anatomical systems to 
mutual psychological dependence—matters which are well known; 
yet a holistic view seeks to demonstrate that none of them is ade- 
quately intelligible except in terms of the configuration they compose. 
They could not have evolved from premammalian anlagen except in- 
tegratively or as a system, not only in terms of what must have taken 
place within an individual organism, but what took place reciprocally 


The notion of “biogram, 
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between two organisms: Evolution of maternal mechanisms was con- 
comitant with evolution of corresponding fetal mechanisms: a geminal 
or dyadic evolution. Biological science has not accustomed itself to 
giving evolutional accounts in such terms. : 

The exploration of biogram began as an anthropological problem. 
But the bulk of research concerns a wider systematic range; it is used 
as background for studies of man. The mammalian mother/offspring 
symbiosis has been one of the profoundest agents in the nominata 
process. This is witnessed by persistent effects in shaping “norma 
and “abnormal” behavior throughout an individual’s lifetime. Im- 
plicitly, all cultures come to terms with it adaptively. ess 

But clearly, before this may be discussed, the conversation must irs 
pass back to the disciplines represented here. | have no doubt that in 
the years just ahead there will be more such conversations, pai 
the biological and the social scientists, the pure explorers, and t 
therapists both remedial and preventive-constructive. 
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3 A Note on Incest and the 
Origins of Human 
Familialisr’ 


RECAPITULATION OF A THESIS 


In earlier papers the concept of the “biogram” has been presented 
(Count, 1958, 1958/9): The life mode of any animal represents the 
externalized functionings of its morphology. It is a configuration; it can 
be grasped systematically. It is taxonomic; it evolves as a feature of a 
total morphologic evolution. 

The inquiry which eventuated in those papers began with an an- 
thropological question: Since man’s physical constitution is that of a 
vertebrate-mammal-primate (pace further taxonomic refinement), 
should not also his life mode be consistently such, and a reflection 
of this fact? The inductive answer was a definite yes.* The logical 
consequence should be that man’s sociocultural uniquenesses are a 
configured elaboration within a regular biological fundament. Cer- 
tainly there never could have been a break in life mode during the 
period (whatever its length) when the bodies of some primates were 
being transformed toward humanness (whatever that be). 

If the biogram be valid, then it is amenable to treatment as a system, 
in a technical sense of this term; thereupon, for operational purposes, 


*From Homo, XVIII:2, 78-84, 1967. 
1These essays were abbreviations out of a mass of research which it was purposed 


to convert into a book. 
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subsystems may be abstracted, and these reduced in their turn to sub- 
subsystems. The procedure is arbitrary, but operationally permissible; 
nonetheless, information is lost wherever interrelations are therewith 
truncated. 

Two particular subsystems have been receiving closer study: (1) the 
parentalism of vertebrates-mammals-primates-man; (2) the speech 
function of man (“phasia”). They afford excellent test cases for the 
biogram concept. Ad (1): Parentalism is coeval with the origin of the 
vertebrates, and hence is a formative participant in their evolution; 
it has undergone a most striking elaboration during phylogenesis. Ad 
(2): In diametric contrast, “phasia’” is unique to man, and an extremely 
late emergence; yet however elaborated as a part of the homination 
process, somewhere and somehow its Anlagen must reside in man’s 
nonhuman ancestry, and presumably they have counterparts in extant 
alloprimates (primates other than man). 

Both of these lines of development undoubtedly are rooted in the 
constitution of the central nervous system (CNS)—not to mention 
any other morphological features; and indeed, if behavior be the 
externalized functionings of a morphology, then it is feasible and use- 
ful to view all behavior as but the presenting symptoms of CNS proc- 
esses or functioning mechanisms. 


INTRODUCING THE TOPIC OF THIS NOTE 


An aspect of parentalism, as it becomes elaborated into familialism, 
has been treated recently (Count, 1967). This note submits another 
aspect—this time as part of the development which eventuated in 
the “familialisation of the male” (see 1958, 1958/9). It offers to a 
wider circle of colleagues a set of matrices which already have been 
favorably considered by some colleagues and graduate students when 
in seminar the subject has been that of the origins of the human 
family. ; 

These matrices represent logical considerations; not a speculation 
upon the sequence within the process whereby Pliocene-Pleistocene 
protohominids turned Homo. The matrices intend to bring out the 
status definitions which had to be resolved somehow, in the Weiter- 
bildung that eventuated in the humanized primate familialism. 

Field work has been supplying science with the details of allo- 
primate familialism. Human familialism we know. The 1958 and 1958/9 
essays suggested the psychological vectors which prompted the at- 
titudes that define incest. But to carry their argument further is a task 
for psychologists, not anthropologists. (Yet this author had hoped 
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that the suggestions would constitute an invitation to some collabora- 
tion between interested anthropologists and psychologists.) 


Primates are autoerotic, homosexual, heterosexual; any one in- 
dividual can be all three. From ape to man (whatever holds for lower 
primates) the reproductive system has evolved hardly at all; nor in- 
deed has the brain—except for the powerful increase in the capacity 
of the cerebral hemispheres to process information. Human sexuality, 
then, relative to that of alloprimates, reflects this vastly more powerful 
processing capacity interrelating with a not-much-different “visceral” 
brain and a quasi-identical reproductive mechanism. 

Something about the elaboration of brain mechanisms is being said 
in other essays; here, they would carry us too far afield. But, for the 
sake of perspective, we should take note that the mammals as a 
whole have not diversified their reproductive systems remarkably 
since they at last became a vertebrate class in their own right, while 
indeed their brains have gone on to remarkable development during 
the Tertiary period; presumably their behaviors have undergone com- 
mensurate elaborations, but we have only fragmentary evidence. Such 
comparisons are, to be sure, matters of relativity; among the primates 
—an order remarkably prone to variability—man‘s reproductive sys- 
tem is, as already said, quasi-identical to that of an alloprimate while 
his brain power is exceedingly superior. i 

The quasi-identity of the respective reproductive systems is worth 
recording, since it is less well realized by nonspecialists. The primate 
uterus is simplex, piriform, with deciduate placenta and the im- 
plicated fact of menstruation; the penis is pendulous, capable of be- 
ing manipulated. There is one pair of pectorally situated mammae. 
About the only distinctively human feature are the labia majora, and 
correspondingly the human perineum lacks the periodic swelling that 
advertises oestrus in the female alloprimate. These labia are best 
understood as principally a feature of the adaptive remodeling of the 
pelvis-perineum in the acquisition of orthogradation; they do not 
materially alter the sexual pattern itself. On the other hand, the ortho- 
gradational remodeling has raised the frequency of ventroventral cop- 
ulation from its relatively low incidence in alloprimates to its quasi- 
universality in man. s , ; 

Summarily, we encounter the all-pervading evolutionary principle 
of interplay between “conservative” and “progressive” mechanisms. 
And it is systems, not traits, that evolve, cybernetically. If we realize 
the force of this truth, we avoid the pitfalls of some pseudoproblems; 
we do not, for instance, assign the role of cause to some “progressive” 
features, and to “conservatisms” the position of being material for 
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the former to work upon. And we become receptive to the idea that 
human familialism evolved in integral association with the organic 
procedures indicated. 

It all becomes more vivid when we realize that autoerotcism, homo- 
sexualism, “sexual aberrations” are of mammalian incidence, and not 
confined to primates, whatever their explanation.? However, primates 
are rather distinctive (although not unique) in that their sex hormones 
are active the year around; so that their nervous systems are perpetu- 
ally under these hormonal tonuses; they cannot but behave accord- 
ingly. 

There is a further and fundamental mammalian consideration. The 
males possess but one sex orientation: an erotic toward an (adult) 
female; females possess two: an erotic toward an (adult) male and a 
broody toward (immature) offspring; and these orientations are Con- 
strained to adjust their mutual incompatibilities. The sex differences 
are hormonal; they do not reside in the respective nervous systems. 

It is this kind of animal which eventually evolved the human familial 
group. The constituent individuals were and are, potentially and/or 
actually, in varying degrees, successively, simultaneously, heterosexual, 
homosexual, autoerotic, capable of sexual bizarreries. Incest is not an 
isolated phenomenon or problem, but an aspect of a far wider and 
more complicated problem or phenomenon. 

Whence the rationale of the matrices. 

The essays of 1958 and 1959 proposed that the humanization of a 
primate familialism was effected by: 

1. The Weiterbildung of “status”: 

Status is the cohesive of vertebrate sociality in general. In allo- 
primates, it is already very complex. In man, statuses themselves 
achieve status; several are held simultaneously, and thereby are liable 
to generating incompatibilities. 


MS FS LEGEND: 
MS Male sex 
Gı M. Gy F: Ga FS Female sex _ 
G, First generation 
Go M. G2 F. Ge G: Second generation 
Formula: 2S x 2G -> 4SG; i.e., 2 sexes covering 2 generations result 
in 4 inequivalent individuals 
Matrix | 


*To this writer, about as “bizarre” a case to witness was that of a spayed bitch ws 
seized a small kitten, assumed a straddle and executed “vacuum” pelvic thrusts—the 
couple being very discrepant in size. 
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2. The lengthening, durative association of a male sex partner with 
a female (whom he has unknowingly fecundated), and the consequent 
pooling of their skills and interests—in measure as these elaborated 
from protohominid to Homo. The essays have termed this the “fam- 
ilialisation of the male.” It must nevertheless not escape us that the 
males of an alloprimate group exercise a general-supervisory role and 
a “diffuse parentalism,” and apply this ad hoc to an individual. In 
other words, the anlagen of a full-blown parentalism exist at the allo- 


primate level. 


LEGEND: 
Horizontal: 
H Husband 
w Wife 
B Brother 
S Sister 
Vertical: 
F Father 
M Mother 
S Son 
D Daughter 
: ie, implies twice the number of statuses; 
Formula: (Nr) D (2Ns); i e whare N: is number of individuals, 


a given number of individuals 


Ns is number of statuses 
Matrix II 


3. Child-ness becomes a status. It is a derivative status, as will be 


indicated later. ] 
We must be clear as to what the matrices can and cannot do. They 


represent logical categories, not sequential evolutionary process. The 
latter we shall never recover, any more than we ever shall in re the 
emergence of the human speech function (“phasia”’). Nevertheless, 
minimally the statuses of four kinds of individuals have had to be- 
come defined: husband-father, wife-mother, son-brother, daughter- 
sister; they exist, moreover, universally at the Homo level, and not at 


all at the primate level. 
Matrix I: , 
The minimum basic human fami 
erations; giving 4 inequivalent individuals. 
Matrices II, Il: 


lialism requires 2 sexes and 2 gen- 


3Except for some anlagen; a pseudo-exception. Mother-son relations persist to some 
extent in alloprimates. The best documentation of this fact comes from the observa- 
tions of Dr. Donald S. Sade. In a full-scale account of incest, they could not be left 


Out. But their consideration would not add to the matrix presentation. 
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This passes to the social dimension. Each individual incorporates two 
simultaneous statuses; each status being a moiety of a dyad. Thus the 
individuals are 

I. Husband-father 
Il. Wife-mother 

III. Son-brother 

IV. Daughter-sister 
and the dyads are 

A. Husband-wife 

B. Father-offspring (but two offspring sexes) 

C. Mother-offspring (but two offspring sexes) 

D. Brother-sister 
that is, each moiety defines and is defined by the other. Dyads A and 
D are isogenerational; dyads B and C are transgenerational. The simul- 
taneous statuses I-IV (“simultaneous” implies that their definitions are 
not mutually independent and that they occur in the respective cases 
within one and the same individual) involve an individual in trans- 
generational transactions. This defines them. 

The capacity of human individuals to hold plural statuses simul- 
taneously; the definitions of statuses as social generalizations; the 
property of human statuses of possessing status in their turn (e.g., 
“husband” dominates “wife,” “son” is subordinate to “father,” “hus- 
band-father” carries prestige value in public council)—these features 
can become sources of intrapersonal conflicts, even neuroses. It is a 
reasonable speculation that, in evolutionary course, the status resolu- 
tions indicated in various ways by the cells of the matrices “just 
grew.” At any rate, the sets hint that all the statuses somehow are 
codes that have become formalized out of groups in which all sexual- 
isms listed earlier were either latent or active. 


i LEGEND: 
Me WO MiGs Ss H:W Husband-wife 
M.G: H:W F:S F:D |F:S Father-son 
F:D Father-daughter 
Pe M:S M:D JM:s Mother-son 
M. G: B:S M:D Mother-daughter 
Š B:S 


Brother-sister 


N(N— 1) 


Formula: 
R 2 


Matrix III 


Matrix IV: 
This casts the simultaneous statuses I-IV in terms of those possible 
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sexualisms. The posibilities cover, in 4 inequivalent individuals, 
4 autoeroticisms 
2. transgenerational homosexualisms 
4 heterosexualisms, categorized into 
1 isogenerational, and licit 
2 transgenerational, and illicit 
1 isogenerational, illicit 


LEGEND: 

H-F — Husband-father 
W-M Wife-mother 
S-B Son-brother 
D-S Daughter-sister 


S-B 


homosexual 


Sociosexual formula: Z where N = number of individuals 
N2+-N 
Sexual formula: 2 


Matrix IV 


Matrix V: 

Because Matrix IV neglects isoge 
extra heterosexual siblings are adde 
self-explanatory. 

Matrices IV and V state t 
it is expected (or even required, in ex 


the only two adults of the group. Th 
feature of ascriptive-achieved status; and, we understand, the status 


is a paraphrase of social attitude. Now, whether the society be allo- 
Primate or human, it is “managed” by adults. Child-ness (in human 
Society) is a status by reference to adults; part of its definition is nega- 
tive: Children are incapable of serious sexualism. Incest recognizes 


a status incongruity. f F : 

The psychological constraints outlined in the earlier essays led to 
the prediction that the weakest incest taboo and the one most fre- 
quently defied, is the intersibling; while the strongest is that of 

lay between young children, in ex- 


mother-son. Now, heterosexual p 
tant primitive societies, may be frowned upon by adults, yet also 


treated indulgently; but tolerated, expected, encouraged among sub- 
adults of different families while emphatically forbidden between 
siblings of any age. The matrix analysis does not touch upon the 


nerational homosexualisms, two 
d. The cells now have become 


hat only one heterosexualism is licit, and 
tant societies). It occurs between 
e licit constraint, then, is itself a 
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question of why, even after a brother and sister have reached adult 
status and definition, they still may not cohabit—at any rate, in extant 
societies. | have no satisfactory explanation to suggest. Against the 
fact that now they have achieved adult status, | can only counter that 
human statuses have become durative—once a brother and sister, 
always a brother and sister. 

So much for the heterosexual constraints. Have the homosexual and 
the autoerotic propensities weighed at all in the definition of human 
family? They surely continued to occur. 

Since autoeroticism is not social, there seems no way that it could 
have applied directly. With homosexualism, the answer is less easy. 
Would, for instance, father-son homosexualism compete against hus- 
band-wife heterosexualism? At any rate, homosexual taboos lack 
the stringency that adheres to incest taboos. Evidently homosexualism 
is not the threat to status definitions which have schematized human 
familialism. 

Anthropologists are very familiar with the cross-cultural variety of 
attitude patterns toward extrafamilial heterosexualisms along with the 
quasi-unanimity against incest.t And it has long been understood that 
the strength of a taboo is an index of the strength of the propensity 
to commit the act that has generated the sanction. Equally interesting 
is the ambiguity of social attitudes, in a long-range dimension, toward 


(S-B), (S-B), (D-S); 


homosexual 


H-F 
W-M 
(S-B), 


autoerotic 


+ 


autoerotic 


autoerotic 


autoerotic 


autoerotic | homosexual 


(D-S), autoerotic 


Sociosexual formula: 


Sexual formula: 


Matrix V 


4Also, with the rationalizations where inc 
scribed, continuously or on some ritual 
more numerous as information accumulat 


est is or has been indulged or even pre- 
occasion. These cases are proving to be 
es. But they remain rare. 
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adultery and fornication, for the attitudes may fluctuate with social 
changes. Familial structure is very sensitive to social change outside 
its bounds, and changes accordingly—yet incest taboos hold steady. 
Under biogrammatic perspective, this is intelligible: The primary 
group which incorporates familialism has its own particular set of 
antecedents: The interindividual-intrafamilial tensions are precultural, 
subcultural, noncultural. Once given the emergence of humanized 
status and statuses, incest-and-taboo plus encouragement toward ex- 
trafamilial discharges of sexuality is the only possible resolution of a 
dilemma; it is one coin with two sides. Yet the dilemma, like the 
Devil, is always with us. It seems to me that this statement is more 
informative than one which recognizes only that the taboo is directed 
against the strong potential of a certain practice. For the latter way 
of stating it sees but one side of the resolution. What seems more 
accurate, is simultaneous taboo and redirection; together these mea- 
sures cope practically with the incompatibility of two statuses in one 
individual transacting with two statuses simultaneously in another. 
The existence of this “polyploidy” is recognized by primitives, 
whether explicitly or in unconscious, unformulated ways. At all events, 
we need not wait until the day when humanity discovered that a male 
fecundates a female before we look for the origins of the incest atti- 
tude. And perhaps the unconscious, unformulated attitude is vaguely 
as old as the Australopithecines or the Pithecanthropines. ; 

And this note dares go no farther. The matrices are mechanical and 
logical; they have no more than a degree of heuristic value. The 
human relations they process are altogether too earthy, their irrational 
components are too powerful for man’s struggling rationality to ad- 
just to with more than an uneasy success. This tohu-bohu cannot be 


boxed into a matrix. 


SUMMARY 


went humanization during the later 
Tertiary and earlier Quaternary, there was a Weiterbildung of its 
status definitions; among them, the “familialization” of the male and 
“child-ness.” Individually, primates are autoerotic, homosexual, het- 


erosexual concurrently. A series of matrices erected on these socio- 
tes that incest definition has resolved 


bility inherent in sexual activity between 


As a certain primate phylum under 


psychological features indica 
Practically a logical incompat! 
Certain statuses. 
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SOME STATEMENTS OF POSITION? 


Animal Communication: Its Relevance to a Man-Science 


To be an animal is to communicate; it is a property of being an ani- 
mal. Humans are animals. They communicate. How far do the features 
of animal communication apply to them? What is the humanness 


of their communication? Man’s phyletic ancestry having been non- 


*From “Approaches to Animal Commun aay Thomas A. Sebeok and Alexandra 
Ramsa' ‘o., The Hague, J k 
7 Te tee lee ated the Department of Sociology’ and Anthropalogy: of 
ulan iversi rticularly Prof. Arden King. 
1This perce es equa research into the problem of the phylogenesis 
of phasia—the human speech function seen as a neurophysiological process. Phasia 
Was conceptualized as a subsystem of the biogram; its first presentation was at the IX 
International Congress of Linguists, Cambridge, Mass., 1962. In its turn, biogram, 
the life mode of an animal kind or of any taxonomic level or category, is taken to be 
the externalized expression of the organism holistically conceived. The inquiry began, 
in 1951, as an examination into the processes whereby humanization presumably oc- 
Curred ‘to (Tertiary-Quaternary) primates. It was constrained to introduce to an 
tain other disciplines, particularly neuro- 


anthro; i the thinking of cer l r 4 
eS i ee i ati T of which were at that time alien territory to anthro- 


Pologists. The theme was presented to a variety of academic audiences during ensu- 
ing i the first publications appeared in 1958, 1959-9 (see Bibliography). The 


153 


154 BEING AND BECOMING HUMAN 


human, how did a human communication develop from a nonhuman 
one? ` 

A man-science must take cognizance of these scientific and philo- 
sophical questions of which anthropology has taken but a limited 
view. The Wenner-Gren symposium on animal communication, and 
this monograph which has followed from it, move in the direction of 
an enlarged anthropology. Actually, there are two anthropologies; one 
biological, the other sociocultural. They share an object of study, but 
their orientations remain within the biological and social sciences, 
respectively. The philosophical asumption of biological anthropology 
is that of any and all other organic sciences which underwent the 
Darwinian revolution: Man the animal is accounted for as a variant 
of a more comprehensive norm; his distinctiveness is explained in 
continuo from this base. Sociocultural anthropology did not partici- 
pate in, nor did it undergo, the revolution (in spite of the fact that 
all anthropologists assume the operation of organic evolution): Its 
frame of reference remains the human phenomenon, and all account- 
ings operate within this closed system. In sociocultural anthropology, 
the discontinuity between the life mode of man and the life modes of 
other animals is assumed for practical reasons, and the accidents of 
paleontology reinforce this attitude, since there exist today no super- 
apes or quasi-humans. Evolution, then, for sociocultural anthropology, 
acquires an entirely different meaning from that of organic evolution. 
It now means the cultural elaborations which Homo sapiens has 
undergone since the time when his intelligence capacity reached a 
plane at which it could be treated as a constant. The semantic non- 
identity does no harm, as long as the term—“evolution’”—is defined 
in any case, and as long as it is not used in two utterly different senses 
within the same set of statements. Unfortunately, this stricture is not 
always observed. 

Evolution of culture in the original, organic sense took place as a 
part of the same transformational process which eventuated in Homo 
from some alloprimate matrix. Both language and culture are axioms of 
Homo. This has been established empirically. Confusion begiris when 


term biogram was coined before the writer had encountered ethogram; it should 
be rather obvious that the terms are mutually congenial. 

The term “speech” is employed herein informally, as it is in the vernacular. 
“Language” is used if it has been used by others whose material is under discus- 
sion. Other neologisms occurring in this essay: Symbolopoesis, the neuropsychological 
activity which produces symbols. Symbolopoea, a product of this process. The term 


is used when it is undesirable to attach it to a neurological connotation. Allopri- 
mates, any primates other than man. 
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One attempts to imagine a Homo who, post facto, developed language 
and/or culture. Futility compounds confusion when there is specula- 
tion as to whether a tool-using Australopithecine could also have had 
a (proto-) language. 

Linguistics is the most fully developed of the social-anthropological 
sciences. Operating within the closed system of Homo sapiens be- 
havior, it has developed the heuristic schema of phoneme-morpheme- 
syntax which gives logical structure to the empirical findings from all 
human speech codes. This indeed suggests something about the 
mentation of Homo sapiens. At the same time it corresponds neither 
to the ontogenesis, nor to the pathologic disintegrations of speech, 
and it suggests nothing to speculation about the phylogenesis of 
speech. 

Perhaps the attempt to open up a closed system of anthropology, 
to search for the anlagen of speech, man’s most telling distinction 
and that which separates him from other vertebrates, could have 
come only from linguists. If linguists succeed in their exploration, 
sociocultural anthropology will begin a translation to the plane now 
occupied by biological science. A conjunction of thought between 
the two anthropologies is much to be desired. i 

Hockett and Sebeok have confronted both anthropologists and stu- 
dents of animal behavior with the proposition that the communica- 
tion systems of animals and men hint at the possession of common 
aspects; logical features which may or may not be due to similar 
mechanisms at work (Hockett, 1960); or behavioral segments such as 
the ethologists identify which may be no more than analogous, or 
again may have their rationale in some homology (Sebeok, 1962). 
Hockett seems to say, “Human communication possesses a certain set 
of logical properties; some of these, likewise, seem to be represented 
in the communication systems of arthropods, as well as of vertebrates; 
others do not, and the presence or absence does not appear to be 
capricious. Can this be verified to a point where we may uncoyer 
clues which account for the evolution of human distinctions? Sebeok 
seems to say, “Human speech is a pattern of behavior, and behavioral 
Patterns are the study of ethology. Can we effect some synthesis be- 
tween semeiotics and ethology such that the emergence of human 
Speech may be treated, so to say, aS an especially elaborate case of 
ethologic evolution?” The difference between the two is more a mat- 
ter of tactics than strategy, since both target upon the Sane philo- 
Sophical problem. Both, moreover, show the influence, in different 
ways, of information theory. We have, indeed, moved far in our 
Philosophy since the sterile days of bowwow, dingdong, poohpooh; 
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| am inclined to the surmisal that only since the advent of systems 
theory and holistic approach have we come to possess instruments 
powerful enough to penetrate the riddle of man’s capacity to speak. 


The Queries of Animals 


That animals communicate is a more basic topic than how they do so. 
On the one hand, communicating is a particular case in the more 
general category of the transfer of information. On the other, among 
animals, the modality is a question of what organs have been evolved 
to handle information, and of the coordination of these organs for 
communication. 

We may say that animals set information in motion because they 
query their environment. Here we are using query in a sense that in- 
cludes warnings, challenges, and commands; since, when these effect 
a change in the behavior of another, the change is reported back to 
the querier. 

Inductively now, we shall distinguish seven situational categories of 
motion in information. 

1. An electric current is passed normal to a surface containing iron 
filings, and a design is effected. There has been information input. The 
source of the information is irrelevant; the location of the source is 
relevant. The iron filings sought no information; their role was pas- 
sive. To continue the current adds no new information; to withdraw 
it does not destroy the design. It is not hard to imagine more com- 
plicated cases of this general nature. 

2. The release of sperm or eggs (by various marine invertebrates) 
includes release of heterosex cells by a conspecific organism. This 
case is immeasurably more complex than the preceding. Two very 
complex probabilistic systems, possessing a common informational 
code, must simultaneously (or nearly so) be in a state wherein the 
code operates; that is, they must be in phase. We are now treating 
the systems themselves as though together they were a code, and 
separately the moieties of a coupling. Sperm and eggs are not bio- 
logical identities. Sperm extrusion does not, in the simplest case, 
induce sperm extrusion from another source; it induces egg extru- 
sion. Here the source of the instruction (the query, the initiating 
message) is relevant and unique, in the sense that only the conspecific 
sperm induce ovulation. (That ovulation may be artificially and ex- 
perimentally induced is beside the point.) 

3. A yucca plant opens its flowers at nighttime when the yucca 
moths are active (The case is borrowed from Frings and Frings, 1964: 
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3-4). This category resembles 2, but now the two related systems— 
yucca and moth—are utterly different; their origin is not from a com- 
mon genetic coding. Rather, there has been a “phylogenetic learn- 
ing,” a systems adaptation of each to the other. There is synchrony, 
and the information sources are reciprocally relevant. 

4. A marine vertebrate or a bat emits sonic energy (a signal). The 
return is an echo from any object. Here the code is one-sided. The 
echo surface is unaltered, it does not participate, as in cases 2 and 3. 
Yet the texture of the surface alters the sonar, and this alteration be- 
comes information when it impinges upon the animal’s acoustic or- 
gan. The information has ridden the energy alteration and has 
acquired surprise value. The coding, both in output and input, has 
been an exclusive property of the querier. 

5. The members of a shoal of fish or a flock of migrating geese emit, 
individually, beeps or honks. Surmisably, there are echoes from the 
surfaces of the rest of the group, in which case there is resemblance 
to 4. But undoubtedly the case is more complex. The query may now 
“Keep your distance” and “What is my posi- 
confined to the querier; in case 5, 
involved maintaining an optimum 
ty. This is a cohesive of sociality. 
r honk comes in response to one 


be a combination of 
tion?” In case 4, the feedback was 
the signals result in all individuals 
balance of distance and propinqui 
It does not appear that one beep © 


Particular other. ; 
6. A female locust or frog heads for the source of a male’s chirp. 


She is not emitting a sonic query herself; yet she is in a receptive 
state whereby her total behavior is a query. The extent of the male s 
querying is left open to discussion, as in the question of surprise 
value. The interchange resembles 5, but the very definition of informa- 
tion must now be reconsidered. The two organisms are conspecific 
(cf. 2 and 5) which, by definition, connotes a code in common. Yet 
only the male is capable of emitting a sonic message: The female can 
receive, but she cannot emit it. There is no sonic dialogue. On the 
part of the male, there probably is a cybernetic behavior. On the part 
of the female, there is a different cybernetic behavior: She targets 
upon the source. A A 

We shall term any reciprocating, mutually complementing behavior 
a dialogue. The ritual which follows the meeting of the male and the 
female fits the term; what preceded it was a prodromon. A dialogue 
always is asymmetric; in the present case, the prodromon is extremely 


so. 
7. A male and a female s 
A jackass calls; a jenny respon 


tickleback encounter, and a ritual ensues. 
ds with a call. Both cases resemble con- 
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siderably case 6. But the approach of the female stickleback began 
with the migration of females long before they could have received 
messages from males. Is there a point in the approach when an odor 
from the males narrows the appetitive upon target? The male’s first 
information of the female is via sight, and the gestalt only later in- 
cludes an identification of the female as distinct from another male. 

In the case of the donkey, while both systems have a set which is 
prodromal, the targeting is guided from the very outset by a shared 
call code which both exercise, but asymmetrically. Dialogue begins at a 
distance: Identification begins there, via sonic information; then sight 
is drawn in. This does not duplicate the order of the stickleback case. 
Nor, in the case of the donkey, is the modality sequence confined to 
but one possibility. The perceptive-cognitive build-up is not depend- 
ent upon a stimulus sequence. This does not exhaust the complexities 
of the several situations. 

At times, any gathering of information has been termed a case of 
communication; so that perhaps all seven situational categories would 
come under this term. This emphasizes certain obvious common fea- 
tures, neglecting differences. It may have some value, but for us the 
disadvantages preponderate. Communication proprement dit will be 
confined in this essay to dialogue between conspecifics. 


Semeiotics? 


Animal messages are honest; that is, the information conveys mean- 
ing. Signals are ridden by semantic content. The feature analysis of 
semeion has been done by Sebeok with lucid economy (Sebeok, 1962; 
Sebeok, 1967). That feature which he appraises as a major, if chaotic, 
topic context | am inclined to consider the capstone of the whole 
question of animal communication (Sebeok, 1965:1012; see also 
Shannon and Weaver, 1949: 117, both on grounds of systems theory, 
and on grounds of brain mechanism. The writer, elsewhere, has de- 
veloped the notion of the biogram. To him, communication is one of 
its skeletal parts. Since the biogram is a holistic notion, he finds him- 
self no longer capable of thinking about information processing by 
animals other than as a contextual exercise.). 

Questions of context compel us to ask those of cue redundance, of 
fluid definition of noise, of gestalt, in a wider sense than that of 
stricter definitions. Consider the following illustration from ethology- 


*The spelling is better etymology than semiotics, and it avoids the ambiguity of 
semi-. Semi-otics would be nonsense. “Semeiotica,” moreover, is the original spelling. 
See Locke, “An Essay Concerning Human Understanding.” 
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A herring gull nestling pecks at the food in its parent's bill. The red 
spot on the bill serves to target the behavior; in the absence of the 
spot the nestling will peck, although less readily or certainly. A female 
gull solicits sexual attention from her mate by the “please feed me” 
signal which in chicks has but hunger-sema back of it. The male may 
or may not “read the message” appropriately; he may respond by 
feeding her, and she may accept. Other cues added to the pattern 
may reduce the ambiguity. Yet the sema has not been altered from 
the original, initial situation of the nestling. What has been added 
serves as a synonym supplement; it just fills out the message. 

There is a curious analogy in the case of a Chinese reading aloud to 
his fellows from a newspaper. The ideographs are unequivocal; they 
may be translated into phones which are their exact equivalents. But 
the Chinese language contains a very large percentage of phones 
(morphemes) which are loaded with a large repertoire (thesaurus) of 
utterly unrelated semata. Consequently, when the ideographed mes- 
sage is converted into phonic code, the reader inserts by improvisa- 
tion synonymous morphemes of quite different phonetic composi- 
tion. This obviously narrows down the choice of interpretation from 
which the listener must select in order to understand what the ideo- 
graphs are conveying to the reader. Redundancy, noise, degrees of 
freedom of choice, context, are not definable exclusively in terms of 
message-as-sent, but must include message-as-received. Context, in 
fact, must underlie the psychology of sensory habituation. 

If | can read lips, and also can hear you, the movement of your 
lips is a disturbance to me, a “noise.” | must compel myself not to 
Watch your lips. If, however, you are almost or totally inaudible, 
then commensurately your lip movements convey to me the informa- 
tion via a supplementary modality, as the primary modality loses 
information value to me. (Occasional selectivity is a known property 
even among invertebrates.) If you and | aie 2 ae a third 
Person, what to me is noise may be oD eae (1965-368), 


“TOne aspect of] the whole-parts problem,” § 
is that r differences and informational bridges between 


levels of complexity of organization, have scarcely been approached 


Y information theory.” 


Information Ecology and the Three Environments 

Bartlett ted tn Brunet, 1957: 346) has spoken of an organism's 
“effort k meaning In “Design for a Brain, Ashby (1960) de- 
velops a definition of adaptation in terms of maintenance by a 
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(living) system of its essential variables within optimal physiological 
limits so that it achieves an “ultrastability from having organized its 
own purpose through a learning process.” Wiener (1950; 1954: 38) 
has appraised this as “one of the great philosophical contributions 
of the present day.” 

Ashby shows the trial-and-error procedure of an organism to be a 
necessity of such a machine, but his appraisal of the procedure is 
radically different from that made by some psychologists. For the 
latter, the experimental animal is trying for success; hence a failure 
is rated zero. Trial-and-error thus is “merely a second-rate way of 
getting to success” (1960: 83). Whereas it follows from Ashby’s hy- 
potheses that the trials are the necessary, and indeed the only pos- 
sible, method for gathering information indispensable to adaptation. 

It seems to me that here is the foundation of an information 
ecology, in contradistinction to an energetics ecology. The latter is 
the kind which possesses the name, “ecology”: It concerns the ways 
in which organisms cope with the energies of the physical ambience— 
whether in exploiting them for metabolic maintenance or in develop- 
ing protections against them. An energetics ecology expresses the 
same mentation which conceived economics as the distributional 
treatment of resources, which normally are scarce relative to demand; 
an approach consistent with the idea of energy conservation. 

But how an organism exploits its environment is a problam in mean- 
ing and a functional description of its own organization. Adaptation 
has quite another definition under an information ecology, from that 
under an energetics ecology. Sociality and communication promise 
more under the former than under the latter. 

We can also look at the ecology of a vertebrate organism in terms 
of the following three environments: 

1. The organism queries information from its physical surroundings 
by means of its sensory receptors. (Cf. situational categories 2, 3, 4.) 

2. The organism has an internal environment (a self-environment), 
mediated informationally by traffic of the autonomic system with the 
brainstem (particularly, the hypothalamus). 

3. The organism's conspecific fellows constitute its social environ- 
ment. (Cf. situational categories 5, 6, 7.) Since these are obviously 
located in the same spatial-temporal ambience as itself, necessarily it 
uses the same sensory modalities as in 1 to cope with this environ- 
ment. Yet clearly, environment 3 is distinct from environment 1. In 3, 
there is a shared code, with feedback in both moieties. 

In ontogenesis, the organism faces the problem of organizing a 
space-time from the three environments concurrently; and thereby it 
achieves an I/not-l orientation. The mediating mechanism is chiefly 
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the CNS. Communication as a capability becomes definitive as a fea- 
ture of this ontogenetic, maturative process. In this connection, there 
exist among vertebrates (whatever be the case among invertebrates) 
morphological complexes which are at once anatomical-physiological- 
biochemical-psychological requiring that they all be studied as holistic 
systems. In a separate study, | have examined the lactation complex 
of mammals wherein an adult (maternal) individual possesses a set of 
parts and an infant (offspring) individual possesses an utterly irrele- 
vant set, and neither subsystem makes sense except as the comple- 
ment of the other (Count, 1967). This constitutes a case of geminal 
evolution, which, to my knowledge, is a phenomenal category that 
biology has not yet tried to cope with. Sociality, too, is a matter of 


anatomy. 


The Behavioral and the Functional Approach to a 
Purposeful Mechanism 


The information theorist and the communication engineer are free to 
focus their interest upon the structure of message, the signal, and the 
efficiency of its transmission. The focal interest of the student of the 
organism is upon the “machine” (in Ashby’s sense) which emits and/ 
or receives messages. What to the one group of students is instru- 
mental, to the other is final, and vice versa. 

But the students of the organism are of two kinds—the students of 
behavior and the students of the organism, proprement dit. Both the 
behaviorists and the informationists (if the suffering reader will in- 
dulge these opportunistic labels) treat the machine asa black box— 
though for different reasons. The students of organism in the nar- 
rower sense are busy prying into the black box. In this essay, they 


are the neurologists of whatever specialty. 


Given any object relatively abstracted from its surroundings for study, 
the behavioristic approach consists in the examination of the output of the 
object and of the relations of this output to the input... . [It] omits the 


specific structure and the intrinsic organization of the object. This omis- 
sion is fundamental because on it is based the distinction -between the 
functional method of study. In a functional 


behavioristic and the alternative ! : 
analysis, as opposed to a behavioristic approach, the main goal is the 


intrinsic organization of the entity studied, its structure and its properties; 
the relations between the object and the surroundings are relatively inci- 
dental. , . . While the behavioristic analysis of machines and living organ- 
isms is largely uniform, their functional study reveals deep differences. 
(Rosenblueth, Wiener, and Bigelow, 1943:18, 22. 


Slight rephrasing, without changes of meaning. Hereinafter, RWB). 
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The contrasts between the constitutions of artifactual and organis- 
mal machines—their functional difference—are stated very succinctly 
by RWB (see their article). If, now, we take only the organism, we 
find that RWB’s principle still holds as between them. The female 
locust and the female frog, say (see the sixth situation category of 
information), show a behavioral but not a functional resemblance. To 
be sure, both operate as colloids, ionically (by contrast with artifactual 
machines, which operate electronically and as metals); and both 
exploit the fundamentals of neuron and neuronal circuitry. But arthro- 
pod and vertebrate organize these fundamentals in radically different 
schemata. 

Accordingly, we now have a principle. The greater the behavioral 
resemblances (say, between insects and vertebrates) we may spot, the 
grosser they are; and therewith the less pertinent are the data from a 
(comparative) neurophysiology or neuropsychology. That is, behav- 
ioral and functional approaches are not congruent. Per contra, when 
we operate at the micro-level where performances of neurons and 
neuronal circuits again make comparisons between arthropods and 
vertebrates pertinent, the data from a comparative behavior study 
vanish from all relevance. By contrast, this does not obtain if the 
comparisons are between, say, fishes and birds; here, behavioral and 
neurological “homologies” are a valid subject of discourse, and how 
the one is related to the other a part of the validity. 

This in no wise makes of insect and vertebrate communication two 
mutually irrelevant subjects—quite the contrary, for reasons which 
should be clear from all the foregoing. If there is such a thing as a bio- 
logical discipline at all, then communication of animals is one of its 
integral facets. 

But if we are to consider animal communication a valid topic of 
discourse, we shall not pass far beyond the merely descriptive stage 
until we have come to terms with the nonidentities of “analogy” and 
“homology.” 

This must be spelled out before we proceed farther. The electro- 
physiology of insect and vertebrate neurons operates on the same 
principles. The significance of reverberating circuits to problems of 
memory and learning has transfer value from the one animal organiza- 
tion to the other. But their respective exploitations of projection and 
of interconnection design in their arrangements of nervous mechan- 
isms differ. Both an ommatidial eye and a lens-and-retina eye analyze 
photic frequencies, but the insect eye cannot tell the insect brain 
what the vertebrate eye tells the vertebrate brain. No more, pre- 
sumably, would either brain know what to do with the information 
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coming from the eye of the other. Where do the respective semantic 
loads begin? What, moreover, in neurophysiological terms, are the 
respective semantic loads? Neuron transmission is an activity of rela- 
tive potential changes in potassium and sodium ions; what is the 
microphysiology of semeion? 

But the problem changes some of its character when we are con- 
fronted with the hunting or the fleeing behaviors of shark, hawk, lion, 
and human. Here, the fundamental cytoarchitectonics have recogniz- 
able similarities which are accountable only on the basis of phylogeny. 
Neither logical inference nor such empirical results as are available 
from histology, electrostimulation, neuropharmacology, would sup- 
port the notion that from shark to man the information processings 
have radically altered within homologous structuring. This has no 
meaning when the comparison is between insect and vertebrate— 
nonetheless, a hawk possesses a basal ganglion elaborated out of and 
beyond the anlagen which obtained in the reptilian ancestry of birds; 
a cat possesses a limbic lobe and a neocortex elaborated out of some 
other parts of the brain of its infra-mammalian ancestry. Each of these 
two elaborations performs its respective analyses; however, these do 
not supplant those of more primitive levels which persist within the 
total brain. They but carry the analyses into further refinements. In 
the vertebrate brain, the several evolutional levels continue to play 
back to each other. This is the way the vertebrates compound their 
information processings and organize their behaviah, It is simply er- 
roneous, and careless science, to speak of a’ higher level as having 
somehow unsurped the control function of a “lower level —as for 
example is done when it is indicated that the lateral geniculate nuclei 
do the final processing in the frog’s brain, while in mammals the final 
processing “has been taken over” by the striate area of the neocortex. 


The mammalian lateral geniculate nuclei are quite as active in the 
It is very important for the compre- 


total performance as in any frog. p 

fensi of even the most abstruse of human intellectual process me 
i i i i omparable 

cyto the hippocompus of man is very ¢ à 

p aupa 5 es to perform accordingly. It is a 


to that of a mouse, and continu Y cordin It 
Principle within the theory of systems that an identical “result” may 


be arrived at via an indeterminable number of different processings. 

This is “equifinality” (Bertalanffy, 1950). Therefore, as we note the 

alarm calls of a bird and of a monkey, they may be indeed com- 

parable as behavioral equifinality; but functionally they are messages 
i i bility. 

eon bs ne neal aor Th remark that behavior analysis is 

a much finer and informative thing than the preceding notes might 
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seem to imply; ethology has amply demonstrated this. But behavior 
is to neurology what a topographic map is to a stratigraphic map. The 
contours of the former cut across those of the latter. Yet the first is 
very largely determined by what the second implies. One might push 
the analogy a step farther, and say that the surficial agents that have 
operated upon the topography are to the stratigraphy as the experien- 
tial is to the innate in the production of the behavior quotient. The 
point is that no matter how finely divided our behavioral analyses, 
every isolate is the resultant of a compounded activity of neuro- 
physiological mechanisms, and the patterns of the activity remain 
incongruent with the patterns of the behavior. 

The symposium which generated this monograph devoted its major 
efforts to animal communication from the behavioral approach (the 
exception was Moulton). While due cognizance of this must be 
taken, this essay will attempt to insert the counterweight of the func- 
tional approach. 

The behavioral approach starts with an output and moves on to 
infer its input value to a receiver—as evidenced from the output 
which the latter produces in due course. The functional approach 
centers upon the organism-as-system as a processor of information. 
Input now becomes the starting point, output the final point; but 
what transpires in between holds the center of interest. Since be- 
havior is but the externalized component of a total organism involve- 
ment, it constitutes but the presenting symptoms of neurophysio- 
logical process. To informationalist and behaviorist, communication 
is an output-input channel with a black box at each end. To function- 
alist it is an organism-as-system in the center with an input on one 
side and an output on the other. The focus is the black box. This 
characterizes the attitude of the present essay. The key orientation 
becomes the continuum of perception-cognition. 


SOME POSTULATES. A REVIEW 


The focal study of an information ecology is that of a teleologic ma- 
chine seeking information and which thereby adapts—of which study, 
the macula (so to say) is, by what mechanisms and computations the 
organism copes with information. The following postulates are sub- 
mitted toward an information ecology (the list is not exhaustive): 

_ 1. Brain mechanism represents an exceedingly complex probabilis- 
tic system (Beer, 1959, 1960). 


2. The system is but a subsystem of organism-as-system. Organism- 
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as-system, in turn, is a subsystem or moiety of the coupling, organ- 
ism-environment. 

3. Three environments have a reality (external, internal, and social, 
as described earlier), yet the organism interrelates them. How it does 
so is subsumable under the analysis of space-time. An information 
ecology begins here. 

4. Organisms quest for information; paraphrased, they exert effort 
after meaning. Matters of “learning” begin here (Wiener, 1954: 38). 

5. The organism does not merely quest to extinguish tension; it 
also accepts tension as a positive experience (Goldstein, 1947: 222, 


223). 
6. Information may be said to “ride” energy. Sema “rides” informa- 


tion. Organismal messages are honest. 
7. The physical environment does not communicate. This is a corol- 


lary or a converse of 4. à ; 
8. “Behavior” constitutes the presenting symptoms of neurophysio- 


logical processes. 

9. Whatever be true of the animal kingdom in general, vertebrates 
seek information via several modalities which connect with physical 
and chemical properties of the universe, respectively and severally. 
Problems of configuration, cue redundancy, space-time analysis be- 
gin here. 

10. Behavioral and functional approaches are mutually incongruent. 
This insures that neither is adequate for dealing with the complete 
phenomenon of animal communication. The key problem and strategy 
for a science of animal communication is how the one phenomenon 


is produced by the other. 


A Matrix 

On the strength of these postulates, we shall convert the three en- 
vironments and the two ecologic disciplines into a matrix (the theo- 
retical implications of which are being developed in another study): 


ECOLOGIES ENVIRONMENTS 
A B G 
Physical Organism’s Social 
surroundings internality surroundings 
E: Energetics EA EB EC 
IA IB IC 


l: Information 
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The matrix embraces the entire phenomenon of organism-related-to- 
environment. Any cell actually is or may be the frame of a discipline; 
e.g., what is normally understood as the discipline of ecology is placed 
in EA; that of physiology, in EB; psychology in IA and in IC. (For 
the significance of IB, see Maslow, 1966). To pursue an analogy, the 
cells resemble a morphemics of a metalanguage concerning organism- 
environment (Merkwelt/Wirkwelt); but their syntax extends vertically, 
horizontally, diagonally, as joins of the cells. The scheme is synholic. 
The object language which is the target of our metalanguage repre- 
sents the activity itself of the organism. This means that the behavior 
of the organism—internality and externalization—is treated as being 
a grammar or a language of organism. Both “behavioral” and “func- 
tional” approaches are amenable to the scheme, but expectably, they 
obtain different results. By hypothesis of the very scheme itself, the 
results cannot but be relevant to each other; but how remains a 
fundamental problem for a future science. 

Meanwhile, colloquia between students of behavior and students of 
the CNS are proceeding, and they are probing toward an answer. But 
they are two neighbors leaning over their fence and chatting purpose- 
fully, though not in intersection. Is it too much to hope that the dia- 
gram of metalanguage may open the way to a common stroll? 


TOWARD A NEUROPSYCHOLOGY OF VERTEBRATE 
COMMUNICATION 


General Considerations 


“As P. W. Bridgman pointed out some years ago, if nature appears to 
be mathematical, it may be due to our insistence upon asking ques- 
tions that we can and will answer only in mathematical terms” (Frank, 
1948: 190). 

“To Sir James Jeans’s contention that the physical universe is con- 
structed on mathematical lines, an equally competent mathematical 
physicist, Sir Arthur Eddington, replies, ‘The mathematics is not there 
till we put it there’ ” (Herrick, 1956: 30). 


Perceiving: the Neurological Course 


The brains of animals and men are neither digital nor analog com- 
puters, although experimentally it is convenient to treat functionings 
as if they were the one or the other. The all-or-none firing of a neu- 
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ron permits a digital application. However, given a nerve fiber con- 
ducting nondecrementally on this principle, there is evidence that at 
the terminal segments of axons, the excitation is transformed from 
all-or-none to graded activity, or the reverse, such that a train of 
specific all-or-none impulses is transmuted into a relatively steady 
state, and vice versa. This can only mean that the process in nervous 
tissue most immediately employed in the regulation of activity of 
body organs is of the graded and potentially continuous type rather 
than of the impulsive and discontinuous type. 


siness of the nervous system is transacted in 
hich are dendrites or dendrite-like sensory 
terminals; and it is these which initiate and pattern the axonic pulses into 
coded messages. It is on the basis of all this that neurons have entered into 
labile patterns of relationships. What we do, mentally or physically, is 
probably to express the state of excitability of the graded response tissue 
that initiates impulses in axonal conductors. This is what we do physio- 
logically; one may some time hope to infer from this what we do subjec- 


tively. 


The chief physiological bu 
graded-response elements w 


(Bishop, 1956: 380, 396) 


from more peripheral to more central neurons, 


As an input passes iro 
f phase with the frequency of the original 


response becomes out O 
stimulus pulse; so that 

< one is drawn to the view that the distribution of excitation and inhibi- 
tion among the fibers of the central pathways may be a crucial factor in 
getting the message through. . . - Some of these transformations may well 


in other words, primary receiving neurons scat- 


be from “space into time”; in O ! : 
tered over an area may converge on a synapse and an increase in the 
may be signaled in the post- 


number of them receiving the stimulus . . - | ; 
synaptic neurons by such signs as: decrease in latency, increase in rate of 


firing, or number of discharges per stimulus. . e The nervous system has 
several other very potent mechanisms for introducing more information 
into the centrally directed pathways, and one of these is feedback from 
the cortex. . . . A descending, inhibitory influence may play a role in 
“editing” the flow of information by acting to suppress some of the input 
from the periphery of the receptive field and thereby producing an effective 


inhibitory surround to the main focus. 
(Brazier, 1964: 1426f.; see also the section on the reticular formation in 


the present article.) 

Today’s model of perception by the CNS is quite different from the 
stimulus-response, associational, or reflex-arc model of an earlier day. 
“There is de-emphasis on transmission across synaptic segments and a 
shift to emphasis on integration and autogenic activity—a model in- 
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cluding complex networks with the capacity to hold up and alter the 
characteristics of impulses transmitted to them, and with the capacity 
to initiate activity that is transmitted elsewhere to effect control of 
afferent impulses traveling to the cortex and efferent impulses travel- 
ing away from it” (Bruner, 1957: 356). 

The vertebrate: brain is unique among brains, in that it has solved 
the problem of penetration and perfusion by bloodstream fluids (von 
Bonin, 1950: 20) and has exploited the “interconnection” system of 
neural circuits; the insects exploit the “projection” system. (This acute 
observation is Vowles’: See Thorpe and Zangwill, 1961. Nonetheless 
the vertebrates exploit the “projection” system in a strategic combina- 
tion with the “interconnection” system.) It is the interconnection 
principle which affords the vertebrates—in measure as they exploit it— 
their capacity for fine-grained analysis and the permutations of in- 
formation indicated in the preceding quotations. 


Universals and Purpose 


“What is most characteristic of perceptual representation is that it is 
categorical in nature, better described in the language of set theory 
and Boolean algebra than any other. An input is allocated to a class 
of objects and achieves its identity thereby” (Bruner, 1957: 343a). 

How the particulars which are the actual inputs to a sensory recep- 
tor eventuate in a response to a universal; for example, recognition 
of shapes regardless of size (even sharks can do this) has been given 
a mathematiconeurologic rationalization by Pitts and McCulloch 
(1947) in a study that is a landmark. Neuronal loops composing re- 
verberatory circuits and sharing some neurons between them, permit 
impulses entering them to endure and participate in responses at a 
later time when another particular is introduced. “One no longer 
seeks merely an individual response to the individual stimulus, (the 
system) can respond to a category. And now it has been emancipated 
in space by the discovery of moving fields of direct current potentials, 
making possible the use of other parts of the brain than those directly 
served by the specific incoming nerve pathway. An object seen with 
One eye is recognized by the other. A system learned through one 
sensory system is recognized by another. The tune that is read from 
the score can be recognized by the ear” (Brazier, 1952: 547). 


It seems to me that the problem of equivalence . . . is essentially the 
problem of how an organism processes a stimulus ensemble, what features 
of input it is responding to. . . . Almost invariably, as both Adrian and 
Lashley have suggested, stimulus information is processed in terms of 
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relationships either in a spatial array or in a temporay array, and it seems 
highly likely that spatial relations are translated into temporal ones in the 
nervous system—given the requirement of time for scanning a spatially ex- 
tended field. What this suggests, then, is that the equivalence of stimulus 
events is a function of certain invariances in relationship in a temporally 
extended neural excitation; certain patterns of change in excitation define 
equivalence. . . . Undoubtedly, some of the equivalence coding in the per- 
ceptual constancies is innate, some learned. 
(Bruner, 1957: 351 f., 353) 
s from particulars, then, is in- 
btain far down in phylogenesis. 
tion of an organism as a pur- 


The capacity for organizing universal 

erent in such circuitry, and it must O 
Now we may return to the characteriza 
Poseful machine. 

RWB, in their binary scheme of behavior 
trapolative, or predictive, feedback-purposeful-behavior at the level 
applying to a cat starting to pursue a mouse; as the cat merely pre- 
dicts the path of the mouse, it is prediction of the first order. To cast 
a missile at a moving target requires prediction of two paths—a sec- 


Ond-order prediction. Now, 


hierarchy, recognize ex- 


Predictive behavior requires the orientation of at least two coordinates, 
a temporal and at least one spatial axis. Prediction will be more effective 


and flexible, however, if the behaving object can respond to changes in more 
th f eptors of an organism, or the 


an one spati i . The sensory rec pA u 
corresponding aanle d machine therefore may limit the predictive 
ehavior, Thus, a bloodhound follows a trail, that is, it does not show any 
Predictive behavior in trailing because a chemical olfactory input reports 
Only spatial information: distance, aS indicated by intensity. The external 
Charges capable of affecting auditory, or, even better, visual receptors, 
Permit more accurate spatial localization; hence the possibility of more 
effective reactions when the input affects those receptors. f 
tig It is probable that limitations of internal organization, particularly of 


i i lexity of 
Organizati ervous system, determine the comp 
a or tip eel ttain. Thus is it likely that the 


Predictiv, i a 
e behavior which a mammal may : s 
nervous system of a rat or dog is such that it does not permit the integration 
of input and output necessary for the performance of a predictive reaction 
Of the third or fourth order. Indeed, it is possible that one of the features 
Of the discontinuity of behavior observable when comparing humans with 
Other high mammals may lie in that the other mammals are limited to 
Predictive behavior of a low order, whereas man may be capable potentially 

quite high icti i 

ial precie osentblexth, Wiener and Bigelow, 1943: 21) 
Prediction” and “extrapolation,” of course, must be understood 
le—of a system so organized 


Withi i 
ithin the context of the authors’ tit 
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that it seeks information as an adaptive (goal-directed) procedure. It 
seems a valid inference that the authors are translating what we com- 
monly mean by abstractive, conceptualizing capacity into cybernetic 
idiom. Science is not yet in a position to bridge these considera- 
tions and those of the neurologies; yet how close it is getting may 
be judged from what, later on, we shall be saying about brain mech- 
anisms and their successive phylogeneses, and the presenting symp- 
toms of the dysphasias. 

We are now in a position to speculate about the respective ad- 
vantages and limitations of the different modalities whereby organ- 
isms obtain their information. How an organism arranges the relative 
weighting of the several modalities—sight, hearing, smell, touch—as 
it organizes its space-time, is a subject awaiting formalization in an 
information ecology. Hockett’s design features of language (1960) 
might well be reconsidered under the scheme propounded by RWB. 
And why the phonic-acoustic channel should have proved the most 
promising for animal communication should not be hard to see. No 
communication channel, nor indeed all of them combined, is co- 
extensive with the information which resides potentially within an 
organism; the phonic-acoustic, however, has permitted the evolution 
of a high order of predictive behavior. The optic channel also has 
proved to have high information value; but the two channels cer- 
tainly are not coextensive in their possibilities. It is not an anomaly 
that man has developed not only speech, but the graphic arts, as a 
mode of communication. (That music begins to speak, when speech 
itself falls silent, is another, though related, question.) 

The evolution of the tetrapods, it has been remarked, has witnessed 
a struggle for dominance between olfaction and vision, with vision 
winning out (in the primates, at any rate). It is a curious, but by no 
means unaccountable, paradox that the cerebral hemispheres are 
elaborations from the primitive telencephalon—the division of the 
brain stem primitively dealing with olfactive processing—even while 
the sense modality itself has not retained the prime position it enjoys 
in pelagic life; as for audition, in few vertebrates is it the prime sense, 
yet its phylogenesis has involved structural elaborations among the 


tetrapods that have been far more complex than what either olfaction 
or vision have experienced. 


Coding 


From this point on, we shall cease to include in our discussion all but 
phonic-acoustic communications; although, when we are considering 
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the animal’s organization of its space-time—which cannot be left out 
of the reckoning—it will be impossible to treat that organizing as if 
it were the product of but this one sensory modality. 

When a discussion of animal communication starts, it is conven- 
tional—and indeed logical—to treat it as an output. A behaviorist 
would, in fact, find it awkward to do otherwise. And it is theoretically 
sound; for information, as it travels, can never increase but it can 
suffer decrement, and noise can be introduced. 

But we have begun the other way. An information ecology is con- 
cerned first with the organism’s effort after meaning. As students of 
organism, we are concerned primarily, not secondarily, with the 
semeion of message. When an organism utters, it is saying something. 
What it is saying expresses its space-time organizing. What the utter- 
ance means to the auditor is a function in turn of its space-time 
organizing. The system which is capable of an utterance output is a 
system to which some other individual’s output generates an input. 
What goes on inside the organism is nodal. 

All the foregoing is the rationale for the attempt to comprehend 
communication first from what happens to an input. Here is where the 
coding begins. n 

Perception itself is but the initial point of the continuum that 
processes information. It is valid to say that coding is what happens 
all along the pathways whereby the impulse reaches successive points. 

Fortunately for the economy of our discussion, it is no longer neces- 
sary to prove that it is the organism itself which determines what shall 
constitute information. Light energy has not compelled the retina 
into existence. Light waves shorter and longer than the visual range 
strike the retina, but do not induce (visual) information. The capacity 
to distinguish between wavelengths (red, green) is something the 


organi to itself. ' 
| Ap hes done m John Dewey (1896) set forth the inade- 


In a remarkable paper, ; ‘ e 
quacies of a stimulus-response psychology; and in an equally remark- 
able little book, F. A. Hayek (1952) demonstrates that sensory percep- 
tion already is interpretation. This is now substantiated by neuro- 


physiological experiment; for example, electrode recordings from the 
organ of Corti of the cat show that this structure gates the inputs 
after conditioning or learning; habituation begins at the periphery. 
The most penetrating analysis of this subject known to me is Lettvin, 
Maturana, McCulloch, Pitts: “What the Frog's Eye Tells the Frog’s 
Brain” (1959). (See also the discussion in the First Conference on Brain 
and Behavior; particularly, pp- 396, 402, 404. There is corroboration 
from the direction of ethology—admirably summarized by Marler and 
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by Barlow—see their contributions in Thrope and Zangwill, 1961. A 
superb summary of our subject will be found in McCulloch, 1948: 
265-267.) 

In brief, representation is categorical immediately, and in terms of 
relationships. Bruner proposes that 


. information loss in perception can be viewed as the result of suc- 
cessive summations at stations along the different pathways, that this sum- 
mation is likely statistical in its characteristics, that the sampling of lower- 
order units that summate to fire higher order units is biased by a gating or 
programming of way stations along the pathway controlled by more central 
mechanisms, and that the resultant in perception is a biased summary of 
the external stimulating environment. . . . When neural integration has 
progressed to a certain level, the organization achieved appears to be able 
to generate mental content of its own. 

(1957: 348 f.) 


CNS and Behavior 


The sketchings of the CNS mechanisms that will follow are to be read 
only in context. They are intended only to suggest that scientific con- 
sideration of communication in animals can no longer dispense with 
what the neurological specialties have to contribute. 


The Reticular Formation 


“No account of intellectual processes and their relation to the brain 
can be taken seriously today when [the brain stem arousal system] is 
omitted from the reckoning” (Hebb, 1959:267). The reticular forma- 
tion(s) have recruited extensive study since Moruzzi and Magoun, 
1949, (See also Jasper, 1949, in the same issue; discussions of the 
formations in the 1st and 3rd Conferences on the Ceneral Nervous 
System and Behavior, passim; Magoun, 1963 is an excellent review of 
the present state of knowledge.) Histologically, it is such a loose net- 
work, and superficially its cells appear relatively so simplex that its 
pervasive functions have been missed until recent years. It is funda- 
mentally involved in relating environments A and B; it alerts and 
inhibits, is a controlling factor in emotional affection, in conditioning, 
and in processing information into memory (see Magoun, 1963). The 
information comes from its electrography: Something is known also 
about the biochemistry involved, including DNA. Here is a “non- 
specific” mechanism without which the “specific” ones cannot oper- 
ate. Its presence in the thalamus is of particular interest to us, since 
this essay would emphasize that phasial processes are very much of 
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a “ole: 
trafficking between thalamus and cerebral cortex—and not really 


He rame rsa te = alone. Contemporaneously with the 
Sistem, P 2 ig at reveale the importance of the brainstem arousal 
Bi en ral , on the basis of neurosurgical explorations, was 
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Send, p the higher vertebrates, although with the development of 
Henia hemispheres in the mammals, one is not surprised that there 
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(Unfortunately, most of what is known about thalamocortical traffic 
comes from experiments upon macaques and chimpanzees—clinical 
material has not been subjected to the systematic analyses for which 
it holds forth promise.) 

Some of the thalamic nuclei contain synapses with pathways to and 
from other parts of the brain stem—“intrinsic” nuclei. It is to be un- 
derstood that the extrinsic nuclei also traffic with the cerebral cortex. 

The extrinsic nuclei traffic with those areas of cerebral cortex which 
are already present in the most primitive mammals, and which have 
been long identified with the end processes of perception—visual, 
auditory, kinaesthetic cortex—and with locomotory activation. The 
intrinsic nuclei have increased phylogenetically with the expansions of 
the “supralimbic” cortex (discussed below). 

The thalamic projections to and from the cortex are constructed 
essentially on the “projection” principle (see above); it is the cortico- 
cortical traffic which represents an emphasis on the “interconnec- 
tion” principle. It is to be understood that these are diagrammatic 
simplifications. 

The thalamus screens much of the information it receives from ever 
passing to the cortex. Since the thalamus receives information from all 
quarters, it is very much involved in organizing a holistic response. 
What instructions it converts into communicated information thus 
represent a selected segment of an entire response. It would seem 
that the very rationale of the cerebral hemispheres is that they com- 
pute differently from thalamic computations; the cortex, it seems, 
has a far greater digital capacity. But, how the thalamus computes 
is even less understood than how the cortex does it. This heightens 
our interest in the differences as well as similarities of phasial dys- 
functionings when the lesions occur, respectively, in cortex or In 
thalamic nuclei (see below). (A classic account of the thalamus and 
its cortical relations is that of Walker, 1938. The most succinct review 
of thalamocortical traffic I know, is that of Rose and Woolsey, 1949— 
despite the accumulation of new data since that paper.) 


The Limbic System 


(Structurally and functionally, this system is an extremely complex 
affair; although what shall be included under its definition has not 
remained invariant, in this survey we shall not encounter difficulties.) 

It is essentially an elaboration of the telencephalic roof (in con- 
sonance with what has been said in the preceding section); the 
primordia are present at least at the amphibian level. Pyibram and 
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Kruger (1954) distinguish in it three morphological systems: (1) con- 
necting directly with the olfactory bulb; (2) connecting with (1), but 
not with the bulb; (3) connecting with (2), but not with (1). System 2 
is connected with the hypothalamus; system 3, with the thalamus, 
and with neocortical regions. Each of the systems is partly, though 
not altogether, cortical. The various features are not hard to homolo- 
gize among the mammals; strikingly enough, there is not much elab- 
oration from the primitive to the most evolved of the mammals, in- 
cluding man. It is not therefore surprising that experimental stimula- 
tions and resections of particular features in rats, cats, and monkeys 
should be followed by rather comparable behavior defects, and that 
these should be instructive when lesions in man are involved. It 
seems a valid statement that, while the hypothalamus, with its visceral 
connections, is much responsible for body tonus, it is the cortices of 
the limbic system which make possible those feelings or awarenesses 
which we call “emotion.” 

Experimental “sham rage” (and other emotive behaviors) in cats, of 
course, have been familiar for years. In man rage, terror, anxiety, the 
“dreamy state” (déja vu), and epileptic automatisms occur. 

Since the landmark study by Kliiver and Bucy (1939) it has become 
established that the hippocampus (plus uncus, amygdala) is essential 
to learning the signal value of a source of information. Monkeys so 
ablated were hyperaesthetic to objects brought into view; they con- 
veyed them indiscriminately to their mouths, where oral aesthesis in- 
duced food to be eaten and other objects rejected. “The objects nA 
had a value only as stimuli-agents and were without meaning as 
stimuli-signals” (Yakovlev, 1958: 403). And there was no learning: If 
the rejected object was perceived again a few moments later, it was 
treated as before. (The ablations included a portion of the temporal 
lobes, which are operative in the involvements of memory.) 

We are not as yet dealing with how limbic system and neocortex 


interrelate. The hippocampus seems 


... the role of a universal analyzer of non-specific stimuli-signals of all those 
events which are predictable from long phyletic experience: signals of 
Water, food, air to breathe, space to live in, of mate in season, of days and 
nights, of seasons and tides. Without such a universal analyzer of ‘broadcast’ 
signals of universal and perennial event, the differentiation of conditioned 
responses to messages with specified addresses—visual, acoustic, somes- 
thetic, cenesthetic—signaling events predictable only from a short-term 


Ontogenetic experience would not be possible. 


to be fit for 


(Yakovlev, 1958: 403) 


“In primitive forms” says MacLean, 
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the visceral brain [i.e., the limbic system] provides the highest correlation 
center for ordering the effective behavior of the animal in such basic drives 
as obtaining and assimilating food, fleeing from or orally disposing of an 
enemy, reproducing, and so forth. From anatomic and physiologic con- 
siderations . . . it might be inferred that the visceral brain continues to sub- 
serve such functions in higher forms, including man. 


Psychiatrists have characterized certain psychopathic behaviors as 
“primitive,” “infantile” 


- +. probably because so much of the information obtained from these 
patients has to do with material which in a Freudian sense is assigned to 
the oral and oral-anal-level. . . . These oral factors have been related to 
rage, hostility, fear, insecurity, resentment, grief, and a variety of other 
emotional states. In certain circumstances, for example, eating food may 
be the symbolic representation of psychological phenomena as diverse as 
(1) the hostile desire to eradicate an inimical person, (2) the need for 
love, (3) fear of some deprivation or punishment, (4) the grief of separa- 
tion, etc. . . . Visceral feelings are blended or fused with what the individual 
sees, hears, or otherwise senses, in such a way that the outside world is 
often experienced and dealt with as though it were incorporated. Thus the 
child looking at a leaf may say, “it tastes green.” 

(MacLean, 1949: 344) 


What we are pointing toward should begin to be discernible. What 
we are calling phasia—man’s speech function—is nothing if not a 
symbolopoeic process; and “symbol” is not so simplistically identi- 
fiable as sign-versus-symbol discourses would have it. The roots of 
phasia reach down into the primitive, visceral brain. 

There is much still to be said about this. One of those things will 
bring us back to phasia as an organizer of space-time in man. Neur- 
onographically, the posterior part of the hippocampal formation (with- 
in system 2) is but one synapse removed from the part of the neo- 
cortex which, later on, we shall find active in space-time analysis and 
in the forming of word symbol. (Roughly, Wernicke’s area: temporo- 
parieto-occipital cortex—“supralimbic lobe”). Kubie, who has ex- 
plored the brain mechanisms in search of their implications to psycho- 
analysis, has said: 


Here, then, within the temporal lobe and its connections, is the cross roads 
where the “I” and the “non-I” pole of the symbol meet. . . . The temporal 
lobe complex constitutes the mechanism for integrating the past and the 
Present, the phylogenetically and ontogenetically old and new, and at the 
same time the external and internal environments of the central nervous 
system. It is through the temporal lobe and its connections that the “gut” 
component of memory enters into our psychological processes and the 
symbol acquires its dual poles of reference. Thus in the temporal lobe and 
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its deeper primitive connections is the mechanism for the coordination and 
integration of all the data which link us to the world of experience, both 


extero- and interoceptive. 
(Kubie, 1953a: 31). 
ex: 


One last appraisal before we pass to the matter of the neocort 
g” 


“But regardless of any scanning and sweep mechanism that may exis 
Says MacLean, 


the cortical cytoarchitecture of the hippocampal formation indicates that it 
would have little efficiency as an analyzer compared with the neocortex... . 
The cortex of the hippocampal formation has a similar architecture through- 


Out its entire length and presents the same general picture in all mammals 
observations one might infer that 


from mouse to man. On the basis of these emi 
the hippocampal system could hardly deal with information in more than 
a crude way, and was possibly too primitive a brain to analyze language. 
Yet it might have the capacity to participate in a non-verbal type of symbol- 
'sm. This would have significant implications as far as symbolism affects the 


emotional life of the individual. One might imagine, for example, that 
ire to conceive the color red in 


though the vi i ever as ; 
teme of 4 geal ben eaa a coef wave-length of light, it could 
associate the colour symbolically with such diverse things as blood, fainting, 
fighting, flowers, etc. Therefore if the visceral brain were the kind of brain 
that could tie up symbolically a number of unrelated phenomena, and at the 
Same time lack the analyzing ability of the word-brain to make a nice dis- 


Criminati He eli it is possible to conceive how it might be- 
on: of their:differences ta E diculous correlations leading to 
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This element of brain receives its input exclusively from the thala- 
mus. In the most primitive mammals, the neocortex is confined es- 
sentially to areas of “primary perception” analyses: visual (“occipital”), 
auditory (“acoustico-temporal”), somesthetic (“post-rolandic”), and 
of somatomotor (“pre-rolandic’”’). How these areas interconnect, what 
the behavior output they organize in consequence, remains, as far as 
| know, a terra incognita. They presumably traffic with “extrinsic” 
nuclear elements of the thalamus; | do not know when and where in 
mammalian phylogenesis the “intrinsic” thalamic nuclei begin to de- 
velop their weighty role. 

What should be remarked, at this juncture, is that we do not find 
man to be the most highly evolved with respect to this “primary per- 
ception” cortex. The striate cortex (visual), in ascending order of 
laminar complexity, runs man-and-apes—-monkeys-tarsius (von Bonin, 
1942: 426). 


The Supralimbic Lobe and Its Relations 


This label is, | believe, original with Yakovlev, who thus designates 
those neocortical areas which, under old terminology, would cor- 
respond essentially to an “association” cortex. It is particularly devel- 
oped, but from slight to superlative degree, in monkeys, apes, and 
man. It consists of (1) a frontal area, approximately what lies anterior 
to the precentral gyrus and Brodmann 6; and (2) a temporo-parieto- 
occipital area, approximately Brodmann 19, 7, 39, 37, 20, 21, 22, 32, 
38, 36. Some of this cortex traffics with the intrinsic thalamic nuclei; 
some of it—particularly the temporal area and the areas most remote 
from contiguity with the limbic lobe—does not traffic with the thala- 
mus but traffics corticocortically. The thalamocortical traffic operates 
essentially on the projection principle: the a-thalamic cortex, essen- 
tially on the interconnection principle. Attention has already been 
drawn to the enormous indeterminism that this makes possible in 
information processing. Cytoarchitectonically, the neocortex is the 
most elaborate and intricate of all tissues—with its (conventionally) 
six strata, which obtain throughout, yet which vary in relative thick- 
ness and in certain statistical features of the cellular populations from 
one region to another. These microanatomical variations and the gross, 
overall homogeneity of the hemispheral masses undoubtedly account 
together for the fine-grained and highly improbable physiological 
events of which this material is capable. From another angle, we 
have a neocortex operating integratedly under a triad system: Some 
of it receives instructions from thalamic cell masses which have edited 
information which to them is input from extrathalamic sources; some 
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of it receives instructions from thalamic cell masses which are not 
thus bound to inputs from exterior sources; some of it is not bound 
to an input from the thalamus at all. And the triad system operates 
intra se interconnectively. Some of the information passes between 
thalamus and neocortex via synapses in the limbic (and also the 
striatum); some of it bypases the limbic lobe. 

And here we may remind ourselves that under the schema of Rosen- 
blueth, Wiener, Bigelow (see above), the carnivora may be capable 
of a second-order extrapolation, but only some primates and particu- 
larly man may be capable of higher-order extrapolation. “There is a 
mode of learning which permits an apparently unlimited freedom of 
choice of what one may learn. This is learning by abstraction from 
the concrete reality of stimuli, of the symbols of reality. In the case 
of man these symbols of the conditioning signals are language and 
words as ideas, in the sense of the Greek word logos or the second 
system of signals in Pavlovian sense. The supralimbic lobe is the 
probable substratum of this learning” (Yakolev, 1958:405). ; 

It is a long-known fact—at least since Dubois’ studies, published 
first in 1897, on relative sizes of brain and body in closely related 
animals such as small and giant Felidae—that with increase of vol- 
umes the ratio of brain to body decreases, due to the failure of the 
white matter to keep pace; the gray matter therefore folds in on 
itself, producing the gyrencephalic character of the larger brain, by 
contrast with the lissencephalic character of the small brain. ; 

G. von Bonin draws attention to the fact that this results in more 
room for the corticocortical pathways relative to the expanse of the 
gray layer, in the small, lissencephalic brain as comparo vo A 
large, gyrencephalic one; and indeed there is evidence ort - or 
example, in the opercular region (“Broca s area”) me marania ows 
seven known pathways and the chimpanzee only four. And he re- 


marks that 
Wiener [1948] has pointed out the danger of “jamming’ the e a 
ways which may threaten when the cortex becomes os an i t ler = 
do not increase proportionately. It may, perhaps wit at a fe eres ae 
Pointed out that too many connections may lead to i joes “Thi : well 
that in the end nothing is left but a loud backgroun oe 7 oy e 
be the situation in lower forms. Only when signals Papa in ies J a Onay 
can they be reacted upon selectively. die salt ah keihuman prain, 
nections, and it may be that this optimum Is establis : Ls ; ! i 
7 von Bonin, 1952: 143) 


This speculation indeed provokes thought. At the same time, we 
should add that the white-to-gray ratio might also be an optimum 
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for a brain like the macaque’s—given that amount of gray. And in 
this connection, it is worth remarking that among the primates, the 
chimpanzee may represent something of a “microcephal” and man 
more nearly a “normal” in brain size, for primates of that body mag- 
nitude (von Bonin, 1952:138n. | also suggested this, in 1947). 

And we may gain a perspective upon a comparison of chimpanzee 
and man by remarking that man’s brain contains about 233 neurons. 
Allowing an approximate equality of cell size and density for the 
chimpanzee, the brain volume suggests a neuron count of about 2°. 
Were the chimpanzee to gestate for nine months instead of seven, 
there would be time enough for the two extra mitoses to bring it up 
to human size. 

This suggests, for one thing, that if our Australopithecoid ancestry 
possessed a brain volume approximating that of a chimpanzee, in the 
late Tertiary, an additional two mitotic divisions over a period of some 
centimillennia would really not suggest that the human capacity is 
the product of an “explosion of brains” under a terrific “selective 
pressure,” as appears to be a current view of the matter. But, given 
the interconnection principle operating within the neopallium, the 
difference between chimpanzee and human mentation delivery would 
be covered by this difference. 

And, for another thing, since human microcephals can learn the 
basics of speech, while the chimpanzee cannot, it suggests that ratios 
of white to gray may be one factor that helps account for it. We shall 
return to this topic later. 

Both faradic and strychninization experiments upon the cortex 
demonstrate more localized effects in man than in chimpanzee, and 
in chimpanzee than in macaque. A variety of experimental cortical 
insults to the rat brain may not seriously impair relearning of a skill; 
the impairment in chimpanzee may require a longer recovery; in man, 
the impairment may be compensated only partially or hardly at all. 
We shall not enter upon the microanatomic features. There are statisti- 
cal differences in the sizes of some of the cortical cells between man 
and monkey. These are inevitably oversimplified statements, border- 
ing on the intolerable; there are paradoxes which are not being even 
mentioned; their excuse is that they indicate a differentiation process 
which has Progressed farthest in man; that the process has numerous 
vectors which summate as a system. The factors relate as products, 


not additively. But—what are the templates behind any summations 
we may undertake? 


Suppose we ex 


i ploit for a moment the view that an organism con- 
stitutes a self-envi 


ironment—the environment B of our earlier scheme. 
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Then it likewise is a system in the sense of system theory. We are then 
ready to consider every evolutionary “innovation” as something to 
which the antecedent system must itself learn to adjust. The mam- 
malian CHs thus constitute an extra element of situation with which 
the brain stem has had to cope. Without relinquishing its ancient role 
and title, it has adjusted to coping with a wider range of probabilities; 
paraphrased, the additional relations produce a total system that is 
more complexly probabilistic than before. 

Conversely, no new emergence such as that of the supralimbic loba- 
tion could conceivably be anything different: At any time whatever 
its physiological state or whatever (putatively) its phylogenetic level, 
it could only have been adjustively related to the older mechanism 
or subsystems. 

When a cortical lesion or experimental ablation is followed by de- 
e fibers by which the cell gray trafficked with the 
ng of the thalamic complex or subsystem 
ffic relationship constituted the goal or- 


generation of th 
thalamus, obviously somethi 
is destroyed, because the tra 


ientation of the cells involved. l 
This view makes it easier to understand, | think, what happens 


when a cortical lesion or insult or dysfunction results in a behavior 
deficit or aberration. The system for which we are accepting Ashby’s 
definition of a machine (or Rosenblueth, Wiener, Bigelow’s character- 
ization of a feedback-purposeful behavior system) continues to cope 
with the situation as before—but the situation has been changed. 


Limbic and Supralimbic Systems 
ces to relations between limbic system 


We have made passing referen een i 
i a bring this material in line with some 


and neocortex. We may now 
final appraisals of the whole matter. 

The limbic cortex is strongly related to the hypothalamus, which vee is con- 
cerned with “all sorts of visceral and metabolic dare that in their 
totali nism to appreciate itself as a unified being. 

anon anne Pee (MacLean, 1954: 41) 


Feelings and emotions provide us with the connecting bridge between our 
internal and external world. In other words, it is such experience that assures 
us of the reality of ourselves and the environment around us. . . - There are 
clinical and experimental indications that without structures comprising the 
limbic system we would be like disembodied spirits. sina EnS 
Here presumably is a primitive part of the brain that integrates and interprets 
experience in a language of feeling, not in the language of symbolic thought. 
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- - - In the light of the affinities of the limbic cortex generally to the type 
that mediates the sense of smell, might one not infer that the limbic system 
as a whole interprets experience largely in terms of quality and intensity? 
- . - Phylogenetically, it is not until the great elaboration of the supragranular 
layers of the cortex associated with the sense of sight, hearing and touch, 
that one finds a cortical screen portraying a picture that can be dealt with 
coldly, abstractly, in terms of symbolic language. The senses of sight, hearing, 
and touch allow an easy interchange of symbolic language. 


Most of the “old” cortex is contained in the limbic lobe. The faithful re- 
duplication of this cortex throughout the phylogeny of the mammals con- 
trasts with the rapid evolution and growth of the neocortex around it. It has 
been suggested that the neocortex, in contrast to the limbic cortex, might be 
likened to an expanding numerator, representing in phylogeny the growth of 
intellectual functions. 

One might think of the cerebral cortex as being to the cerebrum what a 
television screen is to a television set or what a radar screen is to a pilot. 
Presumably it represents Nature’s attempt to give to the organism as clear 
a picture as possible for making a successful adaptation to the environment. 
Basically Nature has experimented with three types of cortex, or to use the 
language of our analogy, three types of screens. They may be appropriately 
referred to as the archicortex, mesocortex and neocortex. . . . The limbic 


same degree of development and organization throughout the mammalian 
series. This would suggest that it functions at an animalistic level in both 
animal and man. Finally . . . the limbic cortex, in contrast to the neocortex, 
has strong reciprocating pathways with the hypothalamus and other ancient 


Presumably in an effort to obtain a clearer and better picture for the purposes 
of adapting to the external environment, Nature fashions the new screen so 
that it largely portrays what is transpiring in the external world, Finally a 
Point is reached with man where a picture can be represented by word 
symbols alone... . 


ism whereby emotion might facilitate or paralyze thought, or by which 
thought might generate or control emotion 


(MacLean, 1958 passim.) 
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There is a celebrated parable by MacLean which appropriately winds 
up this discussion: 


One might imagine that the neopallium and the limbic system function to- 
gether and proceed through the world like a man on a horse. Both horse 
and man are very much alive to each other and their environment yet com- 
munication between them is limited. Both derive information and act upon 
it in a different way. At times the horse may shy or balk for reasons at first 
inexplicable to his rider. But the patient and sympathetic horseman will try 
to find out and understand what it is that causes the panic and train the 


beast to overcome them. . . . 
(MacLean, 1955: 121) 


THE HUMANIZING OF A VERTEBRATE PHONIC 
COMMUNICATION 


A Note on Terminology 
Clinical terms for functional disorders are ad hoc, for they apply to 
presenting symptoms and syndromes. This accounts for much of the 
fact that the terms are unstandardized. So there are aphemia (Broca’s 
own term), aphasia (the term which happened to receive wider favor), 
agnosia, alexia, agraphia, apraxia, autotopagnosia, astereognosis, etc. 
If we are to use clinical evidence of pathologies, we must use its 
terms. Yet a better etymology and semanticity would serve scientific 


discussions better. The writer has used “phasia” to denote the speech 
s neuropsychological process. It would be useful, 


| believe, if we were to use stereognosia, autostereognosia, topog- 
nosia as the “normal” characteristics of mentation, and their mal- 


functions with the dys-prefix and the privative a- to indicate an ab- 
stereo-dysgnosis, stereo-agnosis. As it now 


rally means a knowledge of not-space. The 
existing nonstandardization shows in auto-topagnosia and astereog- 


nosis. But perhaps the suggestion comes too late. 
The suggested regularizing would permit us to place the dysfunc- 


tion in terms of some variables of a system which have exceeded the 
normal limits of the phase-space which define the stability of the 
system. This would conform to Ashby’s cybernetic definitions (1960: 


see particularly Chs. 4, 5)- 


function considered a 


sence of the function: 
stands astereognosis lite 
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A Conceptual Note 


It is tantamount to impossible for humans to communicate voluntarily 
without “symbol.” This essay must use “symbolopoesis,” “symbol- 
opoea”—yet leave “symbol” undefined, and use the latter term op- 
portunistically, as used by whichever authorities are being exploited. 
“Symbol” will not mean the same thing to a psychoanalyst as to a 
neuropsychologist. But | doubt if the discussion will be clouded 
thereby. 

The neurological evidence suggests that what students of a variety 
of specialt 


ies—particularly anthropologists who concern themselves 
with the phenomenon—cal] a’ 


the unmistakably human level 


ium, mesopallium, neopallium—which 
k see the earlier quotations), and this 
writer would add the expansion of the supralimbic lobe. Symboliza- 


Sa matter of a continuous (qualitative) 


And this appears to be borne 
loprimates, Particul 


, the dichotomy of “sign” 


s actually handicapped our analyses. And from the 
dich uropsychology, neither does an “iconic” “arbitrary” 
ichotomy have much heuristic value, Illustratively: The ʻarbitrariness” 


a two-year-old, a twelve- 
actical limitations of our 
taken between specified 
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of development. But just what does happen which effects the smooth 
emergence of the later condition out of the earlier one? 


THE ORGANIZATION OF SPACE-TIME 


The call system of an animal (here we shall include phasia) is a func- 
tion of its analysis of space-time. 

This is a conclusion, not an assumed premise, despite its position 
here. We shall build up to it, before building upon it. 

A base has already been attempted (see above under perceiving 
and coding). There the points were made that analysis of environment 
begins with the peripheral receptors, which instantly commence the 
process of converting input into information; that perception-cogni- 
tion are but arbitrary placements along a continuum wherein the in- 
formation continues to be lost or eliminated—a procedure which 
seems necessarily to accompany progressive integration and summative 
representation; that introduction of information into any next editing 
locus is paraphrasable as a parameter introduced into neuronal cir- 
cuits; that this sets up the mechanism whereby particulars are edited 
into universals, and provision is made for conversion back and forth 


of space-time. 
Several cardinal mec 
havior, above), to suggest stage 


hanisms have been sketched (see CNS and Be- 
s in this editorial process as performed 
by vertebrates. The interplay of activities, which we may attempt to 
grasp by our opportunistic employment of digital and computer tech- 
niques, has been stressed. And we have refused to entertain any notion 
that the human peculiarity termed phasia contains entities which lie 
Outside this schema. n , 
We have tried to show that such are the neurological undergirdings 
of an information ecology. We shall now proceed to reduce an in- 
formation ecology, in terms of this undergirding, to the organization 
of space-time by the vertebrate which results in its developing the 
polarities of “ego” and “not-ego”"—a psychological paraphrase of the 
distinction, as well as of the relationships between an organism and 
Its i 
Wheaten coral communicates is an edited selection from what, to 
it, is space-time. Pre-ethological insight into this fundamental of 
animal organization is to be credited to J. von Uexküll, in his develop- 
ment of the scheme of Merkwelt: Wirkwelt within the animal’s Um- 
welt. Retrospectively, we may see this as the early gestation of an 
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information ecology. Ethology has its being in the behavioral igen 
to this ecology—and ethology’s indebtedness to von rosa hi T 
specifically recognized (Lorenz, 1935). But the pion oy hah o 
reality in terms of a tac of space-time comes via the func 
of neuropsychology. 

ee good tea evidence for the statement that the 
organization of an Umwelt, the organization of a space-time, 
peripherally in the receptor organs. Informally, we may note t a a 
sleeper—human -and other mammal (cat or dog)—may remain un 


be aroused by another one of 


as a pattern of Psycho-or 
) has remarked: ~” 
Space nor time. | | It is true th 
Presumably always asociated with 


function in time... Movement, in th 
iS primary... . That i i 


ganismal mentation,” Cog- 
mentation . . . conforms to neither 
at mentation requires time, and is 


, cedes sensitivity in embryonic de- 
velopment... . Space-time is then, a total Pattern of mentation; and 
space and time are Partial patterns arising within it.” 

Coghill appe 


Oping toward something tangible 


, impressed, has tried 
; paraphrases Coghill thus: 
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. . . the analytic functions, which are primarily concerned with adjustments 
of the organism to its environment must of necessity be oriented in space and 
time with the body of the organism as a fixed point of reference. The in- 
tegrative processes on the contrary, are wholly internal to the body and some 
of the laws of their action are relativistic rather than inflexibly bound to 
dimensions that can be measured in absolute units of space and time. The 
analysis of sensory and motor processes must be made (consciously or un- 
consciously) in terms of spatial and temporal relations that can be nu- 
merically expressed. Integration combines the products of this analysis in a 
constructive process in which space and time may not be separately in- 
dividuated but retain a primordial unity as space-time defined relativistically 


and in parameters different from those of Newtonian mechanics. 
(Herrick, 1956: 273) 


It is the belief of this writer that the symbolic process which external- 
izes in speech and also in the arts, is the exemplification of this evo- 
lution par excellence. ne ; 

We shall now occupy ourselves with some clinical evidence of the 
disturbances in space-time apprehension (analysis) and phasial cod- 
ification. It is to be understood that this is not a review of the entire 
field; the intention is to indicate the character, the limitations, and 
the potentialities of this kind of evidence for a comprehension of the 
symbolic process in man which effects his mode of communication. 


THE CLINICAL PICTURE OF APHASIA AND ITS HEMISPHERAL 
CORRELATES 


The most obvious characteristics of disruption in phasia have shown 
up when a person simply loses ability, either partially or totally, to 
talk. Yet continuing ability to comprehend, to think creatively, has 
i i antiquity. 
pe ee ta Se e to utter any word at all, though he try 
desperately to do so; yet he comprehends anything said to him and 
can converse by writing. Yet sometimes after failing in his attempt to 
speak, he may involuntarily burst forth with the utterance, under emo- 
tional stress, then be unable to repeat. Or, utterance may be reduced 
to but several phones, used in response to any proposition. Again, the 
pPhonemicizing survives, but the phonemes are a neologistic- 
ally—a jargon which conveys no meaning to ie auditor. Yet again, 
a syntax may survive, but with neologisms stan me in the places of 
primary semantic—like “twas brillig and the slithy toves. . . .” Or 
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vocabulary may survive, with syntax collapsing: “The good is = 
from Good God using to these ladies.” (Alajouanine’s example, 195 


23. For an excellent historical review of aphasia as a clinical problem, 
see Ombredane, 1951.) 


These phenomena ma 


paired intellectual process, to some 
ual process, unaccompanied by impairment of 


In his essay of 1956, Alajouanine concludes that the disorders polar- 
ize around two kinds—“Broca’s”’ and “Wernicke’s.” The former, to put 
represents failure in motorizing; the latter, disturb- 


ances in what we may term here the organization of a completed 


ideation. 
These onomatic labels su 
Broca’s and Wernicke’s areas. 


The clinician must take his tumors and gunshots where he finds 
them; the “seat” 


of an epilepsy must be searched for; and although 
a localizable brai ay be the agent, this is often not the 
case: There may be malfunctionj 
fect. It is within the last four d 


understandably, i 
slight electric im 
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probings. Expectably, the behavioral aspect of speech disorders has 
induced a corpus of psychological test batteries. And scientists from 
these diverse fields are today seeking to effect some common unifying 
principles. But | doubt if any one would say that this has been 


achieved as yet. 

Some features have become fairly clear. 

Speech disorders are no more and no less attributable to localizable 
regions of brain than any other behavioral dysfunction. 

Neither a normal nor a pathological behavior is to be attributed to a 
specific region of brain, even when lesion or experimental insult re- 
sults in specific behavioral defects. When the human brain is exposed 
during operation, and it is explored with the electrode in appropriate 
spots—if the patient has been talking it will render him mute; if he 
has been silent, a touch to the vocalizing cortex will induce him to 
utter sound. But no electric disturbance ever induces speech—or any 
other learned behavior. The excitation of memory from areas of the 


temporal lobe is exceptional, and not relevant here. We are not 
ion of the parieto-temporal cortex and a 


surprised, then, when a lesion 
are respectively the cortical and the 


lesion of the pulvinar—which - rti 
thalamic ends of a thalamocortical traffic—produce similar, yet not 


identical, pathologic behavior (see also below). : 
And there are no cortical regions dealing with speech as an entity. 


Injuries to some cortical regions cause nO observable speech dis- 
orders, Injuries to others cause this or that kind of phasial deficiency, 
but always as features intermingled with other behavioral deficiencies. 
But there are other symptoms which continue to defy even this degree 
of localizing. We may say only that the local insult to the brain has 
interrupted the normal patterning of activity of a system at that 


strategic point. eee g 
pap moreover, can be pinpointed to circum- 


N eficiencies . i 
ot any of the d ra are places which (under electrostimu- 


scribed areas (of cortex). The ‘ s i 
lation) produce a pronounced reaction, with a fade-out surrounding 


i i f behavior). Some of the 
th fade-in of some other kind o l 
oat Es | orcad finds expendable; other regions he is ex- 


tr touch. : 
Emelyireluctant t ust suffice. We may apply them, and 


i | remarks m gs E ae 
These few informa out the phylogenetic distinction be- 


recall also what has been said about 
eption” cortices and primary motor cortex— 


tween the “primary perc é 2 : 
acoustic “eal somaesthetic; pre-rolandic motor—occurring also in 
the primitive mammals; and the supralimbic (“associational” in an old 


termi ich they do not possess. . 
a as of ornan World War II battle casualties Conrad 
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1. The patient hears you speaking, but complains of its being a 
gibberish (like some unfamiliar, foreign language). This is pure word- 
deafness (Conrad does not distinguish here between word-sound- 


an himself speak coherently. 


Conrad: “Verbal gestalts in the process of perception of the audi- 


tory gestalt.” 


, aS words, yet cannot attach a 


involved, especially, more temporo-parietal. 


Conrad: “Verbal gestalts in process of Perception of the content of 


meaning, out of the auditory gestalts (sensory aphasia)” and “Verbal 


8estalts in the process of the voluntary evocation of names (amnestic 
aphasia).”” 


4. "Broca’s aphasia.” The Patient cannot speak, yet by substituting 
his arms (gesture) he evi at he can “propositionize.” (He may 
yet vocalize restrictedly,) . 

Conrad: ‘Verbal 8estalts in Process of verbalization out of the 
preverbal.” 
5. In pure word-mu annot pronounce words; 

i st, some still pronounceable phoneme may be sub- 
stituted, “speech” becom slowed. This involves a more 
e 4—particularly, Brodmann 44 (a part 
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| have arranged these in a functional sequence that will readily be 
noticed by the reader. It is not without its significance that, con- 
comitantly, we start and end with restricted cortical areas which ap- 
proximate areas of earliest neocortical phylogenesis, and in between 
these the cortical involvement broadens out and also moves into 
supralimbic cortex, then narrows down again as the program is de- 
livered over to the executing cortex. 

It is considerations such as these which led to Alajouanine’s (1956) 
polarizing the aphasias as “Broca’s” and “Wernicke’s.” However, for 
the presentation in this essay, the writer takes the responsibility. Nor 
is Alajouanine’s terminology that of Conrad, and there are others 
also. But the writer is confident that he has done no violence to the 
phenomena themselves, which are well-known, nor injustice to his 


authorities. 

For simplicity’s sake, and 
nothing has been said abo 
nevertheless to remark on distur! 


function. , 
Incapacity to actually write or print letters (agraphia) expectably 
ement, particularly, a Brodmann 6-8 


goes with pre-rolandic involv i l 3 i 
area in the medial frontal gyrus; while an incapacity to recognize 
involves a somewhat restricted 


letters (alexia) and therefore to read, inv . 
Parieto-occipital cortex. Here We are dealing with symbols of symbols. 


But the full force of all this, and the way in which different features 
of the phasial process are inextricable from features of certain other 
behavioral processes, can be had only from a confrontation with 
actual cases. We shall adduce a few, by quoting directly from authors; 
and this should help us appreciate the force of the experimental re- 
sults obtained from ablations on the brains of macaques. 

But first, a remark on dysphasias involving the fhalarous. Itis note- 
worthy that the articulatory, motorizing defects, the “verbalizing,” are 
associated with phylogenetically older neocortex (Brodmann 6, 4) 
which traffics with an extrinsic thalamic nucleus (the anterolateral) 
while ideational malfunctions are associated with supralimbic cortex 
(Brodmann 39, 40, 21, 22, and contiguities) which traffics with intrinsic 
thalamic nuclei (posterior lateral and pulvinar). l 

It should not surprise US, therefore, if thalamic lesions produce 
speech derangements that resemble those of the cortex they traffic 
with, even if the cortex be not affected. Although | am reporting 
such cases from the statements of clinicians themselves, the latter 
would insist that often the final clinching proof is not possible to 
obtain; so that the demonstration should be evaluated as having but 


because of the difference in the modality, 
ut visual-cortex involvement. It remains 
bances of the reading and the writing 
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a high degree of probability in that there may be some accompanying 
involvements. Thus, Penfield and Roberts report a case of a small 


hemorrhagic lesion on the pulvinar in the dominant hemisphere with- 
out involvement of the cortex. 


He had severe aphasia. When the disability began to improve, he showed 
perseveration; he misnamed profusely, and was unaware of his errors. When 
shown a pair of scissors, he said, “That is a subscriber.” Then he added, 
“That is an African.” A little later he said, “Well, an African knife.” When 
asked if he knew how to use it, he said, “No.” But he took up the scissors 
and used them appropriately. When shown a comb, he said, “That is a 
symbol.” He spelled out the word symbol, correctly. Then he made a gesture 
as though to comb his hair. 


(Penfield and Roberts, 1959: 215) 


THE BODY SCHEMA IN MAN 


From their studies of 


and identify parts of their own bodies, difficulty in grasping the rela- 
tions of objects in space or an unawareness 

sna as anything the matter with them 
—clinicians have entertained the concept of the “body schema” (there 
are also synonyms)—the spatial “image” of the body which all normal 
individuals achieve experientially-maturationally in early postnatal 


ee It is rooted in sensory experience; proprioception, which 
of course js cybernetic; and is and remains 


“humanly” as he can, use a straw to suck 
8 you do it, feed a baby with a spoon after 
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studying human performance. For the present, we may leave the 


matter thus. 
The relevances between space-time analysis, body-schema appre- 
hension, and phasia can be grasped only from detailed description; 


hence the necessity for the following series of passages. 


In the development of the individual, the distinction between the body 
and all external objects is the foundation upon which the distinction between 
self is based, however complex and intellectualized this distinc- 
ychologically, therefore, it is to be expected 
f the psychological mechanisms underlying 
awareness of the body and its relations with external space must seriously 
undermine the foundations of the personality, apart from any other effects 
upon mental functioning which may be independently produced by the 


lesion. 
(Brain, 1961: 171) 
The world which is external to the boundaries of the body is perceived by 
means of our exteroceptive sensory apparatus and through those proprio- 
ceptors by which we recognize the external parts and implements of our 


body, such as our limbs, faces, distance receptors, and organs of communica- 
tion. This is the original “non-l” world, even though it gradually comes to 
include some elements of the body image. At the same time there is an 
internal world which is rooted originally in the dimmer, less sharply localized 
and less clearly discriminated subjective sensations from the body. This is 
the “1” world of internal somatic sensations, mediated by enteroceptive and 
i i i s. 
deeper proprioceptive experience ne hanain contentat howe bie Ean 


Iti here to trace 
is not necessary to demonstrate that every con- 


it i ible 
or their areas of overlap; but it is possib! a : Y 
ceptual unit is rooted in both the “I” and “non-l” worlds. Indeed, it may 


be that every conceptual unit may have at least a triple linkage, in the “I,” 
the “non-l,” and an intermediate world. In this way the symbol itself may 
constitute ihe bridge between these alternative and often simultaneous 


channels for the expression of internal tensions. In other words, it is the 
polar conscious, preconscious, and uncon- 


symbolic process, with its multi i US, 
obi lirikages which provides us with projective pathways for language 
and distance imagery at the one end, and introjective pathways for somatic 
dysfunction at the other. 

. all new units of extern 
life by hitching onto that w 


self and not- 
tion may ultimately become. Ps 
that any serious disturbance O 


al experience must enter into the evolving psychic 
hich is already present. Thus the earliest learning 
builds on intrabodily experience, and the expanding knowledge of the ex- 
ternal world relates itself automatically to those bodily impressions which 

internally. The multipolar anchorage of con- 


have already been experienced 
cepts and sirable is represented in the games, songs, and dreams of child- 
hood, and is carried over into the dreams and symptom-structures of adult 


life. It is this which gives to the symbolic process its bridging functions; 
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and no matter what metaphorical term we use to describe it, whether we 
speak of it as internalization and externalization, as introjection, incorpora- 
tion, identification, or projection, without the multiple anchorage of the 
symbolic process none of these familiar transmutations of experience could 
take place at all. This remains true whether the transmutations take place 
consciously or unconsciously, on a purely psychological level or with the 
body involvements of the psychosomatic process. 
(Kubie, 1953a: 4, 5) 
- - . Birkmeyer (1951) regarded the idea of space as being built up of con- 
centric space-shells (Raumschalen), of which the innermost is constituted by 
the subject’s own body. This shell is ontogenetically the earliest, and is the 
one which is most generously endowed with sensory material. Beyond lies 
the area of grasp, or of touch (Greifschale), and beyond that, the area of 
vision (Sehschale). Within each shell, the constituent sensory qualities are 
fused by means of a faculty of orientation. With each space-shell the subject 
commands different ranges of freedom. Boundaries between the various 
spaceshells are not absolutely rigid. Each different type of orientation is liable 
to its own patterns of dysfunction in cases of cerebral affection. Orientation 
in the outmost (visual) shell is regarded as most vulnerable since only one 
Sensory system is concerned. .. . But at a later stage still, it may seem as 
though the frontiers between personal and extrapersonal space become less 
sharp. This is the Ich-Lahmung of psychiatry, where there is an illusory fusion 
( oneness”) with the environment. Ego blends with non-ego. This may show 
RAT y the patient confusing his own limbs with those of the examiner, or 
ersa. . . . Particularly is this likely to happen when the examiner holds 


Sie the Patient's limbs; the patient may then imagine that the examiner's 
and is his; or that his own leg is part of the examiner. . . . 


“Unilateral neglect” 
aean ons cA expanding lesion within the parietial lobe... . The 
deliberate willed ing motor function comprises a poverty of movement, and 

wi e9 actions are not impaired in strength. It is important to 
paralysed” or afflicted with 
ffected hand, even in asym- 


[Tests] ill ity otherwise becomes ob- 
i% p ` + Lrests] illustrate a failure h ient’ t to 
utiliz oe on the patient’s par 

tilize both limbs except to specific command—as if the limbs on one side 
level in the hierarchy of personal awareness. In 
activity as fy ms (or legs) will be employed naturally 
ctivity as ho din a a à 

the keyboard of a typewriter... 8 a golf-club or a spade, or operating 


the clinical pi 
hand, t i picture may change. On the one 
‘ie may develop an actual motor weakness in the limb which 
fen merely neglected... . On the other hand, there may still 
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be no trace of motor weakness, but other clinical troubles, mental as well as 
physical, may well be developing, as the expanding lesion increases. The 
Patient may cease to pay heed to one half of his anatomy, to attend to its 
hygiene and cleanliness. The pathological degree of neglect may even extend 
to the inanimate coverings of the body over the affected half... . (Yet 
oddly,) “reflexive” movements (that is movements directed towards one’s 
own person) are more readily carried out over the opposite half. . . . The right 
side of the body and the right arm are largely attended to by the left hand. 
If unilateral neglect exists, the right half of the body will now be dealt with 
by the right hand, but the patient will fail in right hand-left body per- 


formances. ... 
(Critchley, 1953: 226 ff.) 


. . . The behaviour of the ambulatory patient with visual agnosia is often 
characteristic. He enters a room cautiously and looks around in a peering 
fashion, with his head craned forwards and his eyes turning from one side 
to the other. He obviously does not fixate normally upon any object. If his 
gaze fastens upon one point in space, or if it turns in the direction from 
which an auditory signal proceeds, he does not readily deviate his eyes 
towards any fresh stimulus. Should his eyes come to rest upon the leg of a 
table, he does not follow it upwards and thence over the surface of the 
table-top. Sometimes the patient slowly moves his head from side to side 
as he walks, in a manner reminiscent of the “blindisms” or motor mannerisms 


of the peripherally blinded. 
Should the patient be questione! 
he may assert that it is adequate. 


d as to the subjective state of his vision, 
He will rarely admit, at this stage at any 


rate, that his environment is foggy or misty, that objects are blurred in out- 
line, or devoid of colour or sharpness of contour; or that things around him 
seem to be in movement, or distorted in shape. But if he is instructed to 
look at a particular object in front of him and to name it, he will often put 
up a characteristic performance. He will find difficulty in sighting the object 
and will probably look beyond it, or above it, or to one side. Or he will 
peer at it with his eyes deviated far to one side, gazing out of sig Pat 
of his eyes. At this point, he may project his difficulty by blaming is - 
tacles. He may proclaim he cannot see clearly without his peat en 
these are found, and have been put on, he may say that teare is old 
pair which he has outgrown; or his newest pai 3 nen ne ja nE yet 
become accustomed. Even more characteristic is a trick of taking off one pair 
of glasses, putting on another, and then taking these off. a very typical 
is the habit whereby the patient holds up one hand before his eyes, as if 


shading them from the sun, Or cutting out some of the da inne When 
the hand is posed in this manner his head turns from one i s wig ee 
in a searching and bewildered fashion. Wie asked why he shades 1s eyes, 
he may reply that it “helps his vision.’ No doubt this maneuver assists by 
ng visual objects in the environment. 


cutti mber of distracti : A i 
ste stent gh ready to try and name the object before him. At first, 
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i at 
this may be difficult or impossible. The patient may make T pyar 
describing the physical properties | tide. penn th gi Sohn | 

ject in a hesitating, unsure fashion. The 1 A 
pila promptly and accurately, but thereafter, further — a 
casionally, after an object has been eventually identified, su egr ag a 
may receive the same appellation. This defect may be an ap a thes 
verbal perseveration. Less often, it is an actual visual are i oh z i 
When the object looked at is a large one, e.g. a moa A sae 
patient may slowly identify parts of the object (wheels, leg, : an re sei 
without recognizing the trolley as a whole. This corresponds in eee 
dimensional sphere with the simultanagnosis of two-dimensiona p — 
representations. The term is, of course, a misnomer, for the process 


necessarily a “simultaneous” one, but may consist in a synthesis or building- 
up of details so as to form a logical whole. 


(Critchley, 1953: 290ff.) 


... The disorders resulting from parietal lobe lesion can be separated into 


two main groups: (1) the true agnosias, including all difficulties in identifica- 
tion that involve both sides of space and person from a unilateral lesion. The 
agnosias are clearly perceptual disturbances, related to difficulty in certs 
tion and naming, and of manipulating the symbol of a particular class o 
Percept in the mind. They can be traced to a disorder of symbolism, a loss 


of the currency (engrams) of the mental usage of ideas of letters, parts of the 
body, or spatial relationshi 


by writing or by dr. 
change in behavior. 
coining a word to e 
ception. Amorphosy’ 
sided from a unilate 
late the symbolic a 


havioral disturbances which we have called amorphosynthesis. In this disorder 

though the manifestations it is apparent that there is always 

ample, the patient who has shown 
m into a jacket also shows a defect 

in shaving or arranging the hai 

turning to right or to left, 


d, a change that is variously described as indif- 
ference or “more withdrawn.” 


Negative Reactions and “ 


avoiding.” . . . In 
has difficulty in Perceiving 


various degrees [the patient] 
his own disabilit 


y, and hence it is the disorder in 
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his behavior that draws attention to his illness and not a subjective sense of 
altered perception. The type of denial of visual loss . . . is paralleled by the 
patient's failure of comprehension of his speech disorder in the parietal lobe 
type of jargon-aphasia, by his absence of awareness of the disorder of dress- 
ing and toilet, of avoiding reactions, and denial of hemiplegia, and probably 
also in the so-called “asymbolia of pain.” 

... The ultimate degree of loss identification of parts of the body would 
appear to be disorientation of person, and not denial of limbs or of dis- 
ability... . . . 

If, therefore, we regard amorphosynthesis as primarily a defect in behavior, 
we note that it presents two general features. The first is a general indiffer- 
ence to external events, which may have to do with the affected side of 
person and extrapersonal space, and a failure of natural corresponding motor 
reactions. Secondly, there is a more specific withdrawal from some events, 
particularly those that normally have some degree of unpleasant or surprising 
connotation. Thus the hand is withdrawn from any new stimulus by an ex- 
tension of fingers, hyperextension of the wrist and flexion at proximal joints | 
such as to remove the limb from the stimulus. . . . This reaction, which we 
have called the “avoiding reaction,” is as common in patients with oe 
lesions as its opposite, instinctive grasping and palpation, is a frontal lo e 
disorder. Also, as with the altered behavior in frontal lesions, the patient is 


unaware of these responses and is embarrassed if his eraon aE to 
is wi i i i ja th other types 

them. T al from a tactile stimulus is associated wi 
Pwa n he patient looks away from the 


of negative reactions in the affected side. T i 1 
examiner when the latter appears on the affected side and may deny his 


presence or may relate him to the sound side. TO f 
Some deeree of avoiding reaction is associated with all forms of parietal 


apraxia, but it is often difficult to decide to what degree visual stimuli or 
tactile stimuli initiate the reaction. . - - 

For example, we have recently seen a woman 66 years of = yio a 
hibited marked visual inattention to the right side, extinction of tactile ga! 
ful and visual stimuli on that side when paired with a een ieee 
On the opposite side. The onset of the illness four months earlier ia ph 
in the form of a sudden appearance of completely fancy epeen win 
right hemianopia and inability to read. The “hemianopia pte he 
tion to any stimulus in the right visual field) had rapidly cleare = hes 
Week, but the disturbance of speech and reading remained. The patient, 

OWever, was now able to carry on a completely intelligible sel rie 
the telephone, yet still lapsed into incoherent Jargon nation pe i wi 
another person, somewhat less so with her eyes covered by m ganm: 
She could read silently to herself when undisturbed, yet was unak e A p 
SO in the presence of another, and spoke only garbled jargon when aske 
to read aloud. She denied that any of her performance was defective. 

In more specific performances such as in writing these inconsistencies may 


€ very remarkable. i 
For Gaus H. H., a 59-year-old hypertensive, left-handed man suffered 
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xtinction by concurrent stimulation of 
eld almost constantly in an extended 
d avoiding reaction in it with levitation. 


in a multiple 
on both sides and inability to calcula 


ing to strike a match or comb his h 


(Denny-Brown and Chambers, 1958: 36ff., condensed) 


BODY SCHEMA IN AN ALLOPRIMATE: SOME EXPERIMENTAL 
EVIDENCE 


upon chimpanz 
Schema in Man”), inf 


ined the term “amorphosynthesis.” (Brain 
[1961: 165] has questioned itasa neuropsychological hypothesis; but 
presentation.) 
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Pee an object approaching him on that side, but if the object approached 
stds. h m the side of the lesion, and then came near enough on the opposite 
mde reached to place or grasp. The opposite limbs were used for climbing 
back oe When the examiner was present, the animal always sat at the 
proach fa cage in the corner on the side of the lesion, and when ap- 
liter ae esi along the shelf and climbed down with back to the exam- 
et the manner already described for total parietal extirpation. He was 
aa and restless with any form of stimulation, backing away from the 
with us. When the hand opposite the lesion was touched, he withdrew it 
a hr Overextended fingers. He failed to abduct the affected limbs to cling to 
: mee surface such as the body of the examiner. In an examining chair 
Bite of the hand or foot induced an avoiding reaction. Reaction to pin- 
Res natural except that withdrawal was increased in amplitude and the 
Biogen: Persisted in extension posture. If pricking was continued, a pawing 
i ent developed, and this then continued for many seconds after cessa- 


tio j j 
n of the stimulus. There was no blink to threat from the opposite side. 
ade bilateral, the behavior of 


frequently found climbing on 
ca lly retreat to a corner of the 
; Se and make agitated restless movements as if to push himself further 
“y a sama $ another monkey a: an 
. aminer for food, he approache in sa 
ad the ceiling. At first he pone not find food in his cage, and if given 
nerve ana ate some but soon dropped it ice ain 
ew S, fixing his eyes on the examiner and seemingly oblivious of a else. 
“a ous bite at a pin or stick only when they touched him. If grasped by 
n Oot he would struggle violently but not attack the hand that held him. 
ions on a limb while he looked at the examiner would elicit an impatient 
Sn ii, Movement, or if the foot was touched, a repeated dancing flexion 
e leg or of both lower limbs. When a stick approached him in the cage, 
tended to turn away and get off his shelf backwards. In the first two 
he appeared not to see an object ap 4 
©n the examiner, and this was noticeable at times for a much longer 
l. Yet his limbs made a small flexion movement (“visual avoiding”) if 
Object passed close to them. If suddenly startled in this way, he jumped 
Touch of a limb in the 


Vio t 
ota Y forwards colliding with wall or cage WIS NS 
mi thdrawal (tactile avoiding). When held 


Ning chai di 
“he ir evoked only mild examiner's body, he made no attempt 
bject before he touched it. Exploratory 

Iking movement without ade- 
or sit in, a dish of food and only 
d smell. Tactile placing was present, 
d the above nervous uncertain be- 
t survival (5 months). No abnormal 


m 
ater 
u Pi eer its contents by touch an 
havi i ual placing remained absent, an 
remained constant for the longes 


Cataton; 
o PE 
ts fixation of posture was observed. 
entation and Recognition. - - - The striking feature of the temporal 
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lobectomized animal is that in spite of excellent vision, the reaction to 
persons and threats no longer includes appropriate fear, and is replaced by 
a repetitive compulsive examination of all objects with frequent appeal to 
smell and taste for identification. The resemblance to agnosia resulting from 
Parieto-occipital lesions in man was noted by Kliiver and Bucy. Yet it is clear 
in our own experiments that the animal without temporal lobes can oc- 
casionally react appropriately to the examiner, can recognize objects by 


vision, and is certainly not lacking in the emotion of fear and its consequent 
swing to aggression. The stimulus, however, requires to be more intense. 
The animal with severe bilateral ablation also 


uses smell and taste to 
assist identification but seldom eats in the presence of the investigator. After 
more extensive bilateral 


Parieto-occipital ablation food is found by smell. 
Oral behavior in the form of biting new objects that touch or approach the 
Olfactory and mouthing behavior are thus 
e temporal lobes and in each case exhibit the 
lar cortex. 

f disturbance of recognition of events in the 
tin man following parietal lesion that we have 


i astereognosis, ag- 

is also manifest as a behavioral defect but is the more 
apparent to the pat entification*by the 
other sense. In the and particularly in 
lesions, as in the 


In man large lesions 


of comparable size are associated with failure to 

rom to the opposite side. The head 
the lesi i 

esion. If the parietal Pital region is chiefly involved, the 


and temporal lesions, the affected 
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and are thrown into sudden panic and confusion by a moving visual stimu- 
lus, e.g., seeing a vehicle in the street pass across their line of vision. As a 
result of bilateral lesions in man, difficulty in perception in terms of geo- 
Metric features of objects and interrelationship of objects can occur... . 
More often the defect is apparent only in perception of such symbolic 
features as the shape of numerals or of letters, or the sequence of word 
Sounds. The commonest type of defect is the interruption of perceptual pat- 
tern by the perseveration of some poorly differen 
In this sense, symbolic interpretation could be actin 
Of minor degrees of loss of spatial orientation. 

Commonly in man parietal lesions are associated with unawareness or 
denial of disability. This peculiar feature, so evident in jargon-aphasia, in 
Cortical blindness, and in some cases of large unilateral lesion affecting more 
Particularly somatic sensation, implies an inability to comprehend current 
Performance in speech, vision, or somatic sensation, respectively. It is a type 
Of defect different from the disturbance of perception based on persevera- 
tion, It is as if the part of mind relating to the particular function in question 
id not exist. Absence of recognition might not appear to be compatible 
with an avoiding response, for the latter implies that some kind of receptive- 
Ness exists. If, however, it is recognized that in all types of parietal lesion 
the patient is unaware of his avoiding response, it becomes possible that the 
avoiding response as an unconscious release phenomenon is interfering with 
the Process of perception. The results of extensive parieto-occipital and 
'emporo-occipital cortical ablations in monkeys described here show that 
Much of the symptomatology of parietal lobe lesions is due to unopposed 
activity of temporal lobe mechanisms, and vice versa. The symptomatology 
at is manifest with bilateral symmetrical lesions is present after unilateral 
Ssion in milder degree on the contralateral side. In general it is the ad- 
Versive “avoiding” reactions peculiar to the limbic and closely related cortex 
that Counteract the exploratory functions of the rolandic and particularly 
© Parietal cortex. In this the tactile avoiding reactions of the cingulate 
region (and related parts of areas 6 and 8 of Brodmann) and the visual 
avoiding reactions of the temporal lobe are most important. The high devel- 
a a of positive stereotactic behavior in monkey and man appears to 
nderlie the great expansion of neocortex, displacing much of the less de- 
veloped discriminative avoiding mechanisms to the medial surface in the 


“Surse of evolution. 
(Denny-Brown and Chambe 


tiated perceptual image. 
g as a sensitive indicator 


rs, 1958: 55 ff., 108-111, condensed.) 


ONTOGENETIC REMARKS 


In view of the facts that the neocortical cytoarchitecture of the human 
brain is remarkably homogeneous overall, 


as 
Well as alloprimate) : 
e regional differences are matters of histologic 


So 9 
that, intracortically, th 
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relativity—that is, a matter of relative quantities in cell number, 
density, size, etc.; and that Nature locates lesions in an arbitrary man- 
ner—it is only to be expected that every clinical case should have its 
uniqueness, and the sorting out of common denominators should 
have produced a variety of categorizings and nomenclatures. For any 
behavior is syndromal; speech itself is an ad hoc syndrome, and never 
is produced by cortical regions which abandon 
they concentrate their efforts for the momen 
program. 
Electroencephalography, 
of the epilepsies, and the 
cortex, have combined wit 
some notion of how Natu 
resemble the linguistic anal 
physiological substrate as 


all other activity while 
t, upon this exclusive 


applied exploratorily in clinical treatment 
faradic mappings of the exposed human 
h the eloquence of the lesions to give us 
re has built speech. The edifice does not 
yses; and behavioral study is to the neuro- 
a topographic map is to a geological one. 
hat has been sketched in this survey, some 


Phonic communication which we term 
human speech do seem to emerge. 


table nova; instead, its components are as 


space-time analysis and synthesis had been 
driven to further refinement. Progressive refi 


nowing of universals to the gestalting 
there is no break, although 


inuous process, of course, an 
wn to a consummative spec- 
ess if you will. Crudely stated, 


appetitive generalit 
ificity, a kind of directed Markov proc 
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it is as though Wernicke’s area assembles a gestalt and instructs 
Broca’s area. It is an instructional matter at every point along the 
Procedure, and the instructions can go wrong at any point; the be- 
havior symptoms that result will be characteristic. 

Extensive and increasingly effective research is revealing how this 
gestalting capacity matures, particularly in man’s earlier years. And 
again it is evident that, were we to confine our attention only to 
those segments of behavior which are matters of speaking, we should 
lose a large proportion of the available information; for how a child 
teaches himself to speak, in his cultural milieu—his environment C— 
vividly demonstrates that it is part of the effort after meaning whereby 
he organizes his space-time. 

The reason this perceptive-cognitive organizing can pass over to a 
Programmed utterance is that, in man, phonation has a representation 
in the lower pre-rolandic cortex considerably beyond that in allo- 
Primates, and that corespondingly there is a lowered threshold of 
impulse. The crying at birth, the lalia of two or three months later, 
the eventual echolalia about a half-year yet later, are indications of 
this. But there are preadaptions already building up in utero: The 
human brain differs from the ape ab initio, in measure as the DNA 
instructions differ. : , 

The perception-cognition which eventuates in the gestalting of 
Speech, and which we have associated with parietal cortex, is not 
correlated in some pari passu way with the organization of a verbal 
utterance. This already has been indicated by the distinguishability 
between a “Wernicke” and a “Broca” aphasia. There is the very 
familiar fact that deaf mutes in no wise are impaired on the per- 
Ception-cognition side of phasial assembling. There is the equally 
significant fact that infants comprehend speech precociously in com- 
Parison with their capacity to mobilize it themselves. And chimpan- 
Zees raised in human homes (there have been several different cases 
Of this) certainly learn to comprehend spoken commands while they 
do not seem to be even aware of their own lack of motivation toward 
attempting to utter any. Decades ago, Ladygina-Kohts taught chimpan- 
2ees to read simple words. Chimpanzees are capable of an order of 
Prediction which induces them to collect chips for a later use in a 
“chimpomat.” i E 

It is amply evident that the capacity for perception-cognition and 
t e capacity or motivation for converting the results of its exercise 
into a phonal coding that adequately reflects it, are two quite different 
Matters. This is difficult at best, even at the highest human level; and 
even at the chimpanzee level it is very obvious that the animal’s 
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power of phonal coding bears no comparison at all with its capacity 
for conceptualizing. 

It is equally certain that the human readiness to vocalize already 
has undergone development even in utero which is unmatched by any 
other animal. The human birth cry is as unique as it is spectacular; 
it has never been adequately accounted for. We may dismiss the 
rationalizations which point out its useful effects in clearing the res- 
piratory tract etc.: They beg all the questions. Nor are “outrage” and 
“inferiority” as accountings any more helpful. 

A neonate chimpanzee, if electrostimulated in the inferior pre- 
rolandic area, is fully capable of suckling lip motions, but does not 
vocalize. In fact, there are almost no cases of vocalizings being elec- 
troinduced in any other adult than man. 

These electrostimulations suggest a lowered threshold of excitability 
of inferior pre-rolandic cortex. | doubt if neurophysiologists and psy- 
chologists would consider this a satisfactory explanation. The emotive 
roles of hippocampus and of reticular system, in man as well as other 
price suggest further some intensification in the interractions of 
all these. 


There ensues, in the human infant, at about two to three months, 
the well-known period of lalia, which 


often seems an expression of 
well-being; 


and the sounds are highly varied as well as formidably 
difficult for an adult to try imitating. This occurs in deaf babies as 


well; but it ceases earlier than in normals—presumably because of no 
self-reinforcement (feedback) 


Some weeks or months later, melodic imitations of human talk 
begin; at about nine months we may expect a more definable echo- 
lalia. The first “words” are interpreted as such by a parent; but their 
semantics are more general propositions. (The developmental be- 
havior, the developmental psychology, which eventuates as phasia 


has a large literature which needs no citations here. For current ap- 
proaches in the U.S., 


a i see particularly Lenneberg, 1964. At the time of 
writing this essay, Lenneberg’s “Biological Foundations of Language” 
(1967) had not yet appeared. T 


c he writer is also indebted to studies by 
Luria.) 

Thenceforth, the young child progresses analytically and synthetic- 
ally; the capacity for ever higher levels of abstractions expands pro- 
grammatically; and it is very unlikely that it is saltatory, as might be 
inferred from the character of many psychological test ‘batteries and 
their data. Whatever be the nature of the correlation cortex in the 
parleto-temporo-occipital area reaches its definitive cytoarchitectonics 
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in the prepubertal period; and abstractive capacity seems not to be 
completed earlier. 

That phonated verbalization and conceptual gestalting play back to 
each other is also well evidenced. This phenomenon has never been 
elicted in chimpanzees. 

This whole program in man commences with preadaptive develop- 
ments in utero. We may presume that DNA codings begin writing 
Instructions into templates as early as that; so that it is not really an 
anomaly that even a microcephalic can achieve a rudimentary speech 
—because it is human, and not ape. The passing remark is worthwhile 
In that the developmental behavior of phonation in nonhumans re- 
Mains a science for the future; yet what fragments are known do not, 
l believe, encourage us to look for the emergence of phasia as an 
Opening up of a closed system of cries by a process of segmentation 


and haplologic recombinations. 


REMARKS ON ONTOGENESIS RELATIVE TO PHYLOGENESIS 


mal children, Lenne- 


F x y 
rom their studies of mongoloid as well as nor r 
e language learning 


erg, Nichols, and Rosenberger (1964: 134) see th 
Process as one 


Onta aa Naming of objects is based 0 
of © acquired, lays the entire foun 
&xical terms must wait until the 


and indeed that feebleminded 


‘Ndividuals and nanocephals develop a genuine speech capacity. 


‘Ome of the lume 
se brains may be volum 
it then, we speculate about the time and the course of-the phylo- 


Benesis of phasia, then, with Lenneberg, we may believe that speaking 
aY be older than the higher intellectual processes (1964: 78). 

= inferences from an ontogenetic to a phylogenetic process are, of 
urse, suspect procedures. The very young Homo sapiens does in- 
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deed contain the innate developmental instructions which desu 
his phasial capacity; yet the experiential side is that of amping 3 
adapt within a code already established and in use by adu T 
phylogenesis, the template for speech was itself in process of being 
written into the DNA code. Although, on the one hand, the young 
hominid was learning to cope with his environments, C (and A), on 
the other hand, the adult protohominids were themselves evolving 
their environment C, and at any given moment of geological time 
they were all on a par in the conditioning process. De 

Yet there are two features in the ontogenesis of the speech be 
havior in Homo sapiens which, | think, furnish valid comment bs 
phylogenetic speculation, to wit: (1) the development of snem 
principles instead of an item-by-item addition. This is consistent wi X 
what is being learned about the knowing of universals and the recog- 
nition of categories at even early evolutional levels. (2) “Naming 
could not have been a first step in the origin of speech. This notion— 
still held by some individuals today—seems to derive from anome 
and fallacious, notion that this is the initial in speech acquisition DY 
children. If a beginner says “cup,” he is uttering a “sentence” rather 
than a word. There is a distinction between iconicity and name OF 
word. 

The endocasts of Australopithecines and Pithecanthropines are tan- 
talizingly suggestive; but they are uncertain at best. All that we might 
say with safety is that their surfaces permit the possibility that the 
owners of their originals possessed a speech configuration—they 
spoke—but the intellective order of 
measure as the parieto-tem 

Perhaps it is not withou 
could shape a stone tool, 
ago Neanderthalers could 
while pictographic art is a 
Yet quite possibly they all 


symbol making was a low one, IN 

poro-occipital cortex was inadequate. R 

t significance that the earliest Hominidae 

and even develop a shapeliness; that long 
assemble bear skulls about an “altar ; 
matter of but a few recent decimillenn!4- 

spoke, after their several fashions. 


A NOTE ON HEMISPHERAL ASYMMETRY 


Space-time as a fundamental of (human) behavioral organizing = 
been formally recognized by Gooddy (1964) and by Gooddy PAN 
Reinhold (1952, 1953, 1961, 1963) in a series of papers at once paoe 
logical and neurological. What is more particularly arresting is 
attributing congenital deficiency of space orientation plus congenita 
dyslexia in otherwise normally intelligent children to a failure of their 
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hemispheres to complete the functional asymmetry which, in adults, 
is signaled by the dominance-subordinance characteristic where 
speech formulation is involved (Gooddy and Reinhold, 1961). 

On entirely other grounds, this writer arrived at a closely similar 
conjecture. (Dr. Gooddy and the writer later discovered that both had 
been influenced by the ideas of Dr. Walther Riese—and both of us 
believe that his ‘Principles of Neurology” has been under-appreci- 
ated.) This author’s (1964) paper, presented in 1962, may be sum- 
marized thus: 

Both hemispheres receive, assumably, exactly the same perception 
editings via the thalamic nuclei and reticular formation. (We assume 
this until a differential transmission from the thalamus itself may be 
indicated.) They are also in intercommunication via commissures. 
They have no anatomical dissimilarities to which any significance may 
be attached. They seem not to have tangible functional inequivalence 
during earlier postnatal ontogenesis; the inequivalence becomes only 
gradually effective, and early injuries result in what some neurologists 
speak of as the minor hemisphere “taking over” functions from a 
crippled major hemisphere. This laterality appears independent of 
right- and left-handedness (and there really is no reason why we 
should have expected otherwise). 

The minor hemisphere (usually the right), moreover, is known not 
to be idiotic in matters of phasia, despite the overshadowing role of 
the dominant hemisphere. 

We are beginning to understand how the nervous systems of ani- 
mals abstract universals from particulars; how spatial and temporal 
interconversions are effected; how the improved scannings by the 
evolutionary successions of cortical refinements build up to symbol. 
But the final effect is the detachment of symbol from a here-now 
base: In man at least it is emancipated from space-time connotations. 
This may be finalized by a nonidentical, asymmetric reciprocation be- 
tween the hemispheres. 

This is not to say that the asymmetry alone has produced the eman- 
Cipation. There are other factors at work—as, for instance, indicated 
by hallucinogenetic activities even in limbic mechanisms. The asym- 
Metric performance of the supralimbic system must have been a 
8radual evolution; it has had a capstone effect. 

Clearly psychological experiments upon split brain macaques and 
Cats, and clinical observations of humans who have undergone hemis- 
Pheral dividings (Akelaitis, 1944; Basser, 1962, Goodglass and Quad- 
fasel, 1954; Hillier, 1954; Humphrey and Zangwill, 1952; Roberts, 
1955; Sperry, 1958, 1961), are to be watched with lively interest. 
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5 An Essay on Phasia 


On the Phylogenesis of Man’s Speech Function* 


PREFATORY NOTE 


This essay may be better understood if the wider context of its place- 
Ment be first stated. 

In 1951 we debated this problem: The natural history of any animal 
other than man assumes that the animal's life-ways are an aspect of 
its biology; whenever those ways have been explored systematcially, 
they prove to be characteristically patterned or configured. By what 
Ogical right do we ever except man from this rule? ; 

Yet this has been done since time immemorial; it is continued into 
Cultural anthropology. About this matter, more will be said later. 
Here, suffice it that the investigation led to the concept of the “bio- 
gram.” After a number of years of study and oral presentation of the 
idea, two articles were published (Count, 1958, 1958/59). They sub- 
mitted a framework of a comparative vertebrate sociology, conceived 
as an aspect of vertebrate morphology, and therefore involved evolu- 
tionally. In no way did it appear that man had escaped from the 
framework which also embraced his phylogenic relatives; it did 
appear that man’s “culturized” life mode was expressive of his “bio- 
8rammatic” position; a Weiterbildung of, and not an escape from, a 
Vertebrate-mammalian-primate biosociology. 

“From Homo XIX, 3-4: 170-227, 1969. 
213 
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Obviously, this raises a host of questions. For instance, the evolu- 
tion of the architecture of a nervous system which the medical stu- 
dent cannot comprehend unless he humbles himself to examine the 
brain of a shark and that of a salamander—yet a system which, at 
man’s level in any case, is capable of extremely idiosyncratic perform- 
ances. Structure is meanlingless without functional context. 

Immediately, there appeared the paradox that man’s place in nature 
(including the surroundings which he has built up for himself) is at 
the heart of all anthropological query—yet the evidence relevant to 
the problem posed (except, of course, for the fossil finds) has been 
gathered almost entirely by the scientists of other disciplines. The 
investigation of “biogram” took on the shape of looking at the find- 
ings of ethologists, experimental psychologists, neurologists, and 
others through the eyes of an anthropologist—not in critical examin- 
ation of their work, but in the hope of seeing better what anthropol- 
ogists in their turn might be learning about man. 

Expectably, some critical things could be said. These other scientists 
were shaping their inquiries for their own ends: at best what they 
were discovering responded to the anthropologist’s queries but par- 
tially. On the other hand, today much of the research by anthro- 
pologists would have a different guise, if they were but acquainted 
with these other domains. 

For his part, this student fastened upon two problems of man which 
promised, each in its way, to test the validity and fruitfulness of the 
“biogram” approach. His acquaintance with man’s sociocultural pat- 
ternings led him to the intuitive conclusions, first, that nothing is 
more elemental and more fraught with phylogenic implications than 
“familialism’”; second, that nothing is more distinctive of man, and 
more fraught with sociocultural significance than man’s capacity for 
symbol making and for channeling this into speech (“phasia”). 

Two brief articles on the “humanization” of vertebrate-mammalian- 
primate familialism have appeared (Count, 1967a, b). A preliminary 
Paper on phasia has appeared (Count, 1964/1962). A lengthier study 
is in press (Count, 1968a). The present study is conceived as a com- 
panion piece to the last. 

We cannot close this note without expressing profound apprecia- 
tion of the editors of Homo; most especially of Dr. Schwidetzky, for 
her interest and her very helpful effort, without which this essay 
would not now be happily in print; to Priv.-Doz. Heinrich, of the 
Psychiatric Clinic of Mainz University, for his kindly reading of the 
manuscript; and to my good friend Dr. Gerhardt von Bonin, whose 
comments saved me from my most egregious errors. 
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0. INTRODUCTION 


It is evident that anthropology—however specific it may often be in deal- 
ing with data—aims at being ultimately a co-ordinating science, somewhat 
as a legitimate holding corporation co-ordinates constituent companies. We 
anthropologists will never know China as intensively as a Sinologist does, 
Or prices, credit, and banking as well as an economist, or heredity with the 
fulness of the genetic biologist. But we face what those more intensive 
scholars only glance at intermittently and tangentially, if at all: to try to 
understand in some measure how Chinese civilization and economies and 
human heredity, and some dozens of other highly developed special bodies 
of knowledge do indeed interrelate in being all parts of man—flowing 


Out of man, centered in him, products of him. 
(Kroeber, 1953, p. XIV). 


0.1 


There is only one extant primate species who engages in conversa- 
tion, and, in addition, relies heavily upon it for resultful transactions 
with his fellows. Hereinafter, we shall term the speech function 
“phasia.” The phenomenon thus places as a very major problem of 
anthropology.! Paradoxically, anthropology has done almost nothing 
toward accounting for its evolution. : o 

Why this has been so is an interesting question, but it lies outside 
the economy of this essay. On the other hand, it is well known that 
the Speech codes of Homo sapiens—his languages, their acquisition 
during postnatal ontogenesis, their disorders and pathologies—have 
been explored in great breadth and depth by a number of scientific 
disciplines, including anthropology. But this essay is an inquiry into 
a phylogenesis; hence these matters too lie outside its intent. Yet they 
do bear importantly upon the inquiry; they must therefore be con- 
sidered on occasion. ; : . 

A phylogenic inquiry into phasia collides with an ultimately in- 
Surmountable barrier: Only one species of one genus of the family 
Hominidae has survived the Ice Ages—and no fossil specimens of 
Some quasi-phasias have been recovered along with the osteal frag- 
Ments from Late Tertiary—Early Quaternary primates. At best, there- 
fore, our inquiry remains forever a speculation. To some scientists, it 
therefore will seem futile; others—perhaps more philosophically in- 
Clined—will permit its validity, provided it conforms to concepts 
Within scientific canon. Ultimately, it is a matter of taste. This stu- 


1 r . aT 
We use “anthropology” under its American definition. 
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dent considers a speculation upon the phylogenesis of phasia not only 
scientifically valid but an obligation of anthropology. 

Our essay is a denial that man’s capacity for speech is an unac- 
countable nova in evolution. Probably every scientist would grant that 
phasia must have emerged out of antecedents, out of some primordia 
(anlagen); what we are insisting upon is that any biological phenom- 
enon which is amenable to scientific consideration at all must con- 
tain within itself some clues to its genetic history; the problem is to 
find the clue to those clues. 

Clearly, it is the very conspicuous discontinuity between human 
and alloprimate systems of phonic communication which underlies 
all the difficulties. Yet there are those who doubt that the pursuit is 
therefore hopeless. 

An infant science, of very recent birth, is that of zoosemeiotics—a 
companionate exploration by linguistic anthropologists and field stu- 
dents of animal behavior (whether or not they admit to being ethol- 
ogists). There is a rationale: Phasia is assumable as being a particular 
way of organizing behavior by a particular primate, via sonic mech- 
anisms (derived from a very ancient amphibian ancestry), and this 
validly suggests references to the thesaurus of alloprimate call sys- 
tems (see Altmann, 1965; 1967, especially the articles by Struhsaker, 
Sebeok, Altmann [No. 17]; Bastian, 1965; Hockett, 1959; 1960a; 1960b; 
Hockett and Altmann, 1968; Hockett and Ascher, 1964; Sebeok, 1962; 
1965; 1967; 1968). 

It is a real gain, furthermore, when phasia is recognized as being 
but a particularized case within the more general and comprehensive 
phenomenon of communication between animals, and when we 
recognize that we cannot hope for understanding of the particular 
unless we base it upon the more comprehensive.* 

Meanwhile, it is especially to the ethologists that we owe the in- 
sights and the cryptographic techniques by which the codes of animal 
behavior are being “cracked.” Indeed, even the genetics of the not- 
learned aspect of behavior (and all behavior is deeply rooted in this 
matrix) is being probed (cf. Dilger, 1960; 1962a; 1962b; 1962c; 1964). 

However, science first entered upon the problem of speech from a 
direction utterly different from that of natural history; namely, that 
of the medical clinic, which is confronted with the aphasias, the 
agnosias, the epilepsies. What the pathologies of brain may con- 
tribute to an account of the phylogenesis of speech differs not at all in 
2Of course, this attitude is not new. It goes back at least as far as Darwin: “The 


Expression of the Emotions in Man and Animals” (1872). There exists a respectable 
literature in the subject. 
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principle from what the medical sciences may contribute otherwise 
and in general to the history of the human body. The clinical experi- 
ence and literature are rich indeed—and hardly known at all to 
anthropology. In the present essay, we shall attempt to bend some 
of these findings to phylogenetic ends. 

It could not be done, but for another science which is partly an 
outgrowth of those experiences, partly a recurving of behavioral 
science upon physiology: experimental insults to brains of other verte- 
brates, particularly of mammals, most particularly of alloprimates. 
Thus, deficits associated with artificial, localized lesions in monkey 
and ape cerebra become comparable with the lesions in man. Not 
only are the similarities and differences richly suggestive, but they 
raise the very question of what constitute similarities and differences, 
of the precise nature of behavioral homology, of equifinality wherein 
Outwardly similar behavior-segments may be induced from non-iden- 
tical neurologic mechanisms. It is instructive to discover in man and 
monkey similar behavioral deficits—but including additional and 
characteristic speech defects in the one primate and their absence in 
the other. 

In man, there is an ontogenesis of phasia, and speech deficits dur- 
ing ontogenesis have a character distinct from that in adults. This is 
understandable: In the latter case the deficit supravenes upon a defini- 
in the former, upon a brain still undergoing 


tive cytoarchitectonic; i i 
development. This insures that an appeal from phylogenesis to onto- 


8enesis is problematical at best, and always strewn with booby-traps. 
We have come to realize that a very small-brained human learns to 
speak whereas to a larger-brained ape it seems never to occur to 
make the attempt; for during the phylogenesis which we may term 
the humanization process some further instructions came to be written 
into the human DNA code. Yet this very fact, we submit, suggests a 
‘line of genetic exploration for the future; and we may still compare 
Patiently the ontogenesis of cortical cytoarchitectonics in man and 
ape, and juxtapose the respective behavioral deliveries. Most of this 


Work, too, remains for the future. 


0.2 


So we come back to Profesor Kroeber’s appraisal of anthropology. 
It was spoken in the context of cultural anthropology; it holds no 


Practically any treatise on the speech disorders contains some historical account of 
e growth of insight into the structure and function of brain. For an excellent 
istorical treatise on the subject, consult Ombredane,. 1951. 
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less in yet wider context. The principle was stated by Egon von Eick- 
stedt (1936; English translation in Count, 1950) in what we choose to 
regard as a manifesto. The present writer has attempted a statement 
in like vein: “A major task of anthropology is to account for the origin 
of man: not just the evolution of his bodily architecture and his bio- 
logical processes in the narrower sense, but man as an entire entity: 
the primate who formalizes every one of his biological processes 
with rituals; who regulates and channels his behavior via complex 
social institutions: who thinks and speaks in symbols; who finds satis- 
faction in singing and in carving distorted figurines; and whose very 
tools are esthetic; the creature whose mentation is such that, even 
primitively he can worry as to whether the stars are friendly; who can 
become willing to die while supporting abstractions; or torture and 
kill another of his own kind for the same abstraction; and who can 
be simultaneously a son, a husband, a father; a hunter who turns 
over his kill to some one else; an animal sensitive to absurdity; an 
organism who can commit suicide; who can conceive of death yet 
deny its existence. We have a wealth of descriptions as to how these 
phenomena operate in societies past and present; but—whence did 
these phenomena arise and gather themselves? Where are the anlagen 
—the primordia—in the subhuman Primate level? Here is the more 
fundamental question. Anthropology today is indeed a shrewd disci- 
pline: it has yet a long way to go before it achieves profundity” 
(Count, 1964-65; 1967—but here altered slightly by the editor). 

It should be apparent that a Ganzheitsanthropologie—an anthro- 
pology of the whole—must contain a bioanthropology conceived 
along broader lines than the traditional physical anthropology. None- 
theless, certainly its maw would not have the capacity to swallow all 
the other sciences—neurological, behavioral, physiological, biochem- 
ical, medical—which apply themselves to the human problem. All of 
which would suggest that an edifice of man-science, analogous to 
those of sideral science and of earth-science, remains to be built. 


0.3 


The foregoing remarks are not so far removed from the specific task 
in hand as they may appear to be. This is an essay in holism; its 


4There is no intention of discussing blueprints of its architecture. But at least it will 
hardly be denied that there is room for anthropologists who, although inexpert in 
neurology or in Sinology, yet understand reasonably well what those disciplines have 
to say—and for other scientists who can appreciate the anthropologists’ dialect. 
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thought owes much to von Uexkiill, von Bertalanffy; to Kurt Lewin, 
Kurt Goldstein, W. Ross Ashby, Norbert Wiener; to numerous others 
who also recognize that an information of the whole cannot appear 
autogenically out of an information of the parts, and that how to 
effect the integration at a next higher level is indeed a problem, not 
an assumptive matter. If the phylogenesis of phasia has stood impreg- 
nable to scientific attack, it is at least possible that this is due to 
failure to view it in holistic dimensions. We shall attempt to see one 
body of evidence in the light cast by another body: We search for 
integrations. 

In the latter attempt, we shall fail. For success belongs to the future, 
and to many minds. We trust, nevertheless, that to outline a strategy 


of attack, will not be effort misplaced. 


We shall proceed in this wise: f 
1. Phasia represents a particular coping by the human organism 


with information secured from its environment. This makes of it an 
ecological proposition—which calls for a reconsideration of “environ- 
ment.” 

2. We may paraphrase this generalizati | 
cisely: The CNS (central nervous system) may be treated as a “sys- 
tem” in the more technical sense of general systems theory. The per- 
formance of the CNS, moreover, is reducible to the organism’s ways 
of analyzing space-time and programming itself accordingly. Phasia 
'S a highly elaborate version of the ways. — , Ss 

3. The CNS—more particularly, the brain—is the “machine” (in 

shby’s sense) which expresses the methods. It will be necessary to 
examine certain cardinal structurings and their functions. 

4. All these obtain, in varying degrees of complexity, among non- 
e are more specifically interested in allopri- 
t up to the human level. The entire 
human level, develops pervasively the 
(the symbol-making process, taken as a 


on more narrowly and pre- 


uman vertebrates (w 
mates); they must be brough 
Process, when it passes to the 
Complexion of symbolopoesis 


Neuropsychological phenomenon). ; OE 
At no point along the way dare we lose from mind the realization 


that what we are considering is organic system undergoing biological 
Svolution, Consequently, we are driven to consider “behavior” as 
of neurologic process. 

of behavior science, as well as that of com- 
| concern.® 


ut the symptomatology 
For us, the “black box” 
Munication theory, is the centra 
licitly in Count, 1968a. The surveys of neural 


®This i 
to more exp n H i 
pic has been stated are not being duplicated in the present one. 


Mechanisms in that essay, moreover, 
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We are witnessing today a search for new approaches, for new and more 
comprehensive concepts and for methods capable of dealing with the larger 
wholes of organisms and personalities. The term organism-as-a-whole has 
been used, along with holism, synholic, and similar expressions to recognize 
the patterned, organized structure-function activities, internally and overtly, 
of living organisms. . . . We are formulating and critically examining the 
new concepts and methodologies, not only for obtaining data but for order- 
ing and interpreting their inter-relationship. We are establishing new criteria 
of credibility with which to test the validity of these new findings, as well 
as to elicit new and hitherto unsuspected relationships from older findings. 
We are, in brief, constructing a new conceptual frame of reference for 
scientific investigation in the life sciences. 

As | see it, we are engaged today in one of the major transitions or up- 
heavals in the history of ideas, as we recognize that many of our older ideas 
and assumptions are now obsolescent and strive to develop a new frame 
of reference to give us clearer and more comprehensive understanding of 
the basic processes underlying all events. 

In this transition, many of our long-cherished convictions and expectations 
must be revised—some to be wholly discarded as archaic and replaced by 
others more consonant with our new insights and a larger conceptual grasp 
of the dynamics of events, especially in the life sciences. 

The principle of indetermination—that we cannot simultaneously measure 
both the position and velocity of a particle—implies more than a meth- 
odological limitation. It indicates a wider and more fundamental situation 
in biology, where we must recognize that the dynamic processes which we 
should like to study cannot be isolated by the investigator from the organic 
field in which they Operate, without sacrificing much of what should be 
observed and measured. 


(Frank, 1948: 190, 192, 193.) 


This is our preliminary position.® 


1.1 


1. Phasia represents somehow a Weiterbildung of (allo)primate 
phonic communication. 

2. Phonic communication, in any tetrapod, is a special modality of 
its more general capacity for communicating. 


3. Communication represents an ad hoc organizing of behavior in 
confrontation with situation. 


6And see 1968a. 
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4. The situation typically includes or involves members of one’s 
own “kind” (usually, conspecifics, whatever their sex or age). 

5. Communication therefore is an ecological phenomenon. 

The rest of this essay shall invert this logical order of listing; for the 
inversion is more amenable to evolutionary consideration. 


1.2 A Reconsideration of Ecology 


We postulate, as an axiom, that the minimum completely viable 
universe of discourse is that of organism-within-environment; any- 
thing less is an arbitrary abstraction which is useful only temporarily, 
and intolerable beyond some point. 

Traditional ecology is a study of how organisms cope with the ener- 
gies of a positively entropic universe situated outside themselves. Such 
ecology leaves unconsidered an enormous fact: How the organism 
does this is a matter of processing information. f 

It has been the great accomplishment of cybernetics and of inform- 
ation theory to show that the entropic trend of energy and the char- 
acter of information are related mathematically as mutual negatives 
(see note 1; also, 2.2). . 

It follows that organisms relate to their environments, somehow and 
simultaneously, in terms of positive and negative entropy. To Schroed- 
inger (1956: 67-73) we owe the celebrated statement that a living 
Organism “feeds upon negative entropy.” The present essay reduces to 
a variation upon this theme. o : 

We may place, obliquely to this, von Uexkiill’s acute analysis of the 
Organism’s environment as its Umwelt, its “phenomenal world.” Cer- 
tainly, a horse, a mouse, a fly in the same meadow Possess three 
different phenomenal worlds. The Umwelt is the physical universe 
Passed through the analyzing screen of the animal organization. 

In the next section, we shall have something to say about the ani- 
Mal as a self-organizing system; We reserve for it, and for its succes- 
Sors, the demonstration that although the energies of the universe 
Present constraints within which the organism must “choose,” it is 
the organism itself which has the initative. We shall avoid as far as 
Possible the attitude that the organism “responds” to a “stimulus” 
rom the “environment”; we shall assume the position that itis a 
Property of living system to organize an Umwelt by executing auto- 
8enic choices. , 

Now we find that the organism copes with yet another universe: its 
©Wn internal organization. Physiology lies in this domain, for it is the 
Study of how organism copes with the energies, originally derived 
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from the external universe, but now lodged within. But again we 
discover that it is a matter of processing information quite as well as 
of energy. 

Still speaking diagrammatically, an alimentary-respiratory-excretory 
mechanism is the animal’s device for processing chemical energies; a 
nervous system is its device for processing physical information. The 
“voluntary” moiety thus appears as the mediating channel to the ex- 
ternal Umwelt; the autonomic mediates the internal. The CNS (cen- 
tral nervous system) effects ultimate coordination of this self-organiz- 
ing system. 

A matrix begins to suggest itself; but there is yet another universe 
to consider: that composed of one’s own kind: the “social environ- 
ment.” In the nature of things, it is mixed in with the physical universe 
that constitutes the raw materials of the Umwelt; the same “volun- 
tary” nervous system mediates it. But there is a sharp distinction: The 
constituents of the “social environment” are identical in character 
with the animal who is under discussion (for convenience, term it 
“ego”’); and all possess the same code of communication. By con- 
trast with the physical universe, here dialogue takes place: Any unit 
may initiate a coded message, any unit may “respond,” in the legiti- 
mate sense of that word. 


1.3 


Our matrix therefore has this form: 


A. B. Cc. 

= Physical Internal Social ~ 
£ “Universe” “ Universe” “Universe 
v 
5 E 
FA Energetics 
o 
Ta | 

Information 


Fig. 5-1 The “Umwelt” 


Notes on the matrix: 

The cells represent logical categories or frames of discourse. Thus, 
the activities of animal organisms which ecologists treat place essen- 
tially in EA; those of behavioral psychology, in IA, and so on. 

We can think of no activity of animal organism which does not 
place in some cell (ambit) or other; conversely, it is not likely that 
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there are animals for whom one of the cells would be an empty 
category. 
_ However, the matrix thus far is alien to the principle of holism. It 
is a dissection, and dissections entail the loss of the information which 
transcends parts and characterizes the relationships which describe a 
whole. Were we to imagine the cells assembled as facets of a cube, 
with a webbing of internal connections, we should have a more 
adequate model for our expanded definition of organism-in-environ- 
ment. 

We emphasize that the cell contents and their interconnections are 
those of processes, not of products or results (cf. Frank, 1948: 193f.). 

In this essay we are concerned only with the I-array. It is the array 
wherein nervous activity occurs. The phonic communication which 
eventually converts to phasia localizes in cell IC; yet it could never 
Come into being ontogenetically as well as phylogenetically, but for 
the antecedent developments within IA and IB. Which is a way of 
saying that animals could not communicate unless they had organized 


an Umwelt which becomes a basis of transaction (see note 2). It may 
be Observed, in passing, that “ego's” interests focus in column B. 


2. SOME THEORETICAL CONSIDERATIONS 


hing of a divide. For two centuries it has 
her intrinsically simple or that are capable 
of being analyzed into simple components. The fact that such a dogma as 
“vary the factors one at a time” could be accepted for a century, shows that 
Scientists were largely concerned in investigating such systems as followed 
th ften fundamentally impossible in the com- 
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at mple and especially x 
In the eel aone systems, however, the complexity could not be 
wholly evaded. The cerebral cortex of the free-living organism, the ant-hill 
as a functioning sadet and the human economic system were outstanding 
th in their practical ‘importance and in their intractability by the older 
Methods. bes science today is also taking the first steps towards studying 

“complexity” ject in its own right. 

y” as a subject (Ashby, 1963: 5.) 


The new notion that has been added is that no system is random in 
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itself, but can become random only by losing its identity in a set, or 
ensemble, of systems. More than that, an ensemble is not adequately 
defined by the mere listing of the individual systems it contains, but requires 
the notion of the distribution of these systems. This notion of distribution 
is equivalent to the notion of probability. 
(Wiener, 1948: 199.) 
It should be noticed that as soon as some of a system’s variables become 
unobservable, the “system” represented by the remainder may develop 
remarkable, even miraculous properties. A commonplace illustration is given 
by conjuring, which achieves (apparently) the miraculous, simply because 
not all the significant variables are observable. It is possible that some of the 
brain’s “miraculous” properties—of showing “foresight,” “intelligence,” etc. 
—are miraculous only because we have not so far been able to observe 
the events in all the significant variables, 
(Ashby, 1963: 114.) 
La fixité du milieu intérieur est la condition de la vie libre. 


Claude Bernard, fide J. Barcroft: “Features in the Architecture of Psycho- 
logical Function.” 


We are convinced that any inquiry into the phylogenesis of phasia 
cannot prosper without the conceptual tools of systems theory, 
cybernetics, information theory. It would manifestly be absurd to 
attempt any recapitulation of these. We shall be the richer, neverthe- 
less, when we consider brain mechanisms, if we have first steeped” 
ourselves in their thought modes. 


2.1 Living Systems and Automata as Organizers: Comparison and 
Contrast 


Structurally organisms are mainly colloidal, and include prominently pro- 
tein molecules, large, complex and anisotropic; machines are chiefly metallic 
and include mainly simple molecules. From the standpoint of their energetics 
machines usually exhibit relatively large differences of potential, which 
permit rapid mobilization of energy; in organisms the energy is more uni- 
formly distributed, it is not very mobile. Thus, in electric machines conduc- 
tion is mainly electronic, whereas in organisms electric changes are usually 
ionic. 

Scale and flexibility are achieved in machines largely by temporal multi- 
plication of effects; . . . In organisms spatial multiplication rather than 
temporal is the rule; the temporal achievements are POO iae 

If an engineer were to design a robot, roughly similar in behavior to an 
animal organism, he would not attempt at present to make it out of pro- 
teins and other colloids. . . . The movements of the robot could readily 
be much faster and more powerful than those of the original organism. 
Learning and memory, however, would be quite rudimentary. In future 
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years, as knowledge of colloids and proteins increases, future engineers 
may attempt the design of robots not only with a behavior but also a struc- 
ture similar to that of a mammal. The ultimate model of a cat is of course 
another cat, whether it be born of still another cat or synthesized in a 


laboratory. 
(Rosenblueth et al., 1943: 23.) 


We may partially translate this into the dialect of systems theory. A 
real machine has “organization properties” and “object properties.” In 
an artifactual computer, however, there is no interaction between it 
and a computer program. “The computer world, technicalities apart, 
is not concerned with real time or decay of real parts that goes on 
as time passes. . . . The physical “fabric” [see Beer, 1959, Ch. XVII— 
E.W.C.] of the computing machine is irrelevant to the programme or 
Organization so that the physical stability of the control systems that 
embody the prescribed central units may be taken for granted. But, 
when dealing with the computing machine that is a real brain, the 
fabric is relevant.” (Pask, 1966: 10f.; and see note 5.) 


2.2 


We pick up Schroedinger's remark that living systems feed on nega- 


tive entro 
A “mechanisms,” both stochastic, which 
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Pask, 1965: 32-39); also, some discussion of “space-time,” which fol- 
lows shortly. 


2.21 But first, we must fill out a prescription for a “teleological 
mechanism.’ Ashby defines the living organism as a “machine”— 
requiring redefinition a “machine” (Ashby, 1960; particularly, Ch. 3). 

An organism as machine adapts by first securing information from 
its surroundings, and therewith it forces its essential variables to oper- 
ate within some proper limits, by treating the environment. This is 
also definable as a process of “learning”; and this is the way a “ran- 
dom mechanism” is motivated, not merely to achieve a preset goal 
but to search for goals (purposes) to achieve. Wiener has pronounced 
this acute observation to be one of the great philosophical contribu- 


tions of this day and also one of high technologic promise (Wiener, 
1954: 38). 


2.3 Space-Time 


Let us assume a living system as characterized at once by Schroe- 
dinger, von Foerster, Ashby, Pask, confronting a universe other than 
its own internality. (We need not distinguish, at this level, between 
A and C environments.) Paraphrased, the organism is a cybernetic 
machine (in Ashby’s sense) which interacts with a space-time con- 
tinuum—whatever definition we may arrive at for the latter term. 


2.31 We must content ourselves with a very fragmentary definition, 
if only it be useful. For we are pointing toward the fact that if in man 
that area of neocortex, roughly identifiable as “Wernicke’s area,” 
temporo-parieto-occipital cortex, angular-supramarginal gyri, etc., be 
functionally disturbed, either by lesion or electrostimulation, there 
are interruptions or distortions of the capacity for spatial and temporal 
analyses, for apprehensions of parts of one’s own body, and comple- 
tion of “verbal gestalts’” (in Conrad’s sense—Conrad, 1954); and that 
the roughly homologous region in the macaque, experimentally in- 
sulted, shows suggestively comparable deficiences (mutatis mutandis, 
of course; cf. Denny-Brown and Chambers, 1958). 

Coghill’s (1938) attempt to define “space-time as a pattern of 
psycho-organismal mentation,” and Herrick’s (1956) attempt to para- 
phrase and eleborate upon it, have been touched upon in the 1968 a 
study; we shall not repeat. Eventually, we shall find Gooddy and 


7See Frank et al., 1948. Although Ashby is not happy with any use of “teleological,” 
we are doing no violence to his thought. 
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Reinhold coming to grips with the problem at the human level 
(Gooddy, 1958, 1959, 1964. Gooddy and Reinhold, 1952, 1961, 1963). 

Whatever be the actualities behind the fact that the nervous system 
of any animal including man operates upon a “here-now,” and also 
that the “past” is inextricably part of “now” by virtue of hysteresiss— 
it is not a Newtonian or a Euclidean space-and-time that are proc- 
essed. We may find it useful to “read into” reality this kind of formu- 
lation—as per Eddington’s remark that the mathematics is not in the 
universe until we put it there (fide Herrick, 1956: 30). 

Bentley (1941) (who appraises the conceptions of James, Pierce, 
Dewey, Lewin, Brown, Koffka) asserts the autonomous right of mod- 
ern psychology to construct a behavioral space-time upon the 
Premise that “adaptations are events . - - of complex organic-environ- 
mental situations.” An organism's behavior is both “durational” and 


u f; 
extensional.” 


2.32 The mathematics which we put into the universe—if we may 
follow after Bachem—reflects an “astigmatism” built into our brain; 
whence we emerge with some peculiar quantifications. “Most physical 
dimensionless constants are very close to unity... - If, however, the 
Most universal velocity appears as 3.10" cm/sec, it seems that the 
fundamental units of length and time are incorrectly chosen” (Bachem, 
1952; 497). P , 
The cause of the “astigmatism,” Bachem insists, is neurophysio- 
logical. “Spatial cognition is epicritic . . - [there is] fine discrimination 
due to the local sign of our tactile and visual receptors and their 


Cortical representations. . . - Temporal cognition is partly non-sensory 
or idiognostic and partly protopathic . . . [which latter term] refers 
to the poor discrimination by internal, general senses. Time must be 

ry for cognition. The ever- 
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structure is as yet but very poorly developed (cf. Boulding, 1956: 11; 
who, however, also points out that such a mathematics is on the 
way. In fact, general systems theory itself is an illustration of this). 
This, we believe, is at least one reason why science has not yet suc- 
ceeded in converting space-time into an effective universe of dis- 
course which is simultaneously that of physicist, psychologist, neurol- 
ogist. What we are trying to point out is that if we eventually hope to 
understand phasia as an expression of symbolopoesis, and sym- 
bolopoesis as a human way of coping with space-time—this is our 
intuitive hope—then we must pray for the simultaneous mathematics 
of number-and-quantity and of quality-and-structure. Shortly, we shall 
find the frog’s retinal networks speaking to the frog’s brain in a 
“vocabulary” of four “words” (Lettvin et al., 1959)—and certainly, al- 
though they tell us of “Newtonian” space and time, this is not their 
“idiom.” Intensity, movement, shape are not built up by the retinal 
networks from the quantities which enter into their formalizings in 
physical mechanics. How networks actually do apprehend the vectors 
of time and space, has been beautifully hypothesized by McCulloch 
and Pitts.® 

Eventually, what animals succeed in doing is to organize their 
space-time into ego, non-ego; the latter being differentiated into 
range (environment A) and alter (environment C). And meanwhile, We 
shall be trying to maintain a correction of the mathematical astigma- 
tism which Bachem attributes to our brain/minds. 


2.4 Redundancy in the IA—IC Environments 


Hitherto, we have assumed a living machine relating to external 
environment, without exploiting the distinction between A and C 
universes which our matrix has registered.!° 

When in a universe there exist two units of a kind, possessing 4 
code in common, the outputs of one unit convert into inputs of the 
other (see note 6). There is “message.” There is “communication.” 
This obviously occurs in the C-universe; whether it does in the A- 
universe is for us not a problem of prime concern. 

In 1968a, we attempted to derive “communication” from the state- 


8McCulloch and Pitts, 1943; Pitts and McCulloch, 1947 more especially. They do not 
apply general systems theory (the articles antedate its development); yet significantly, 
they require a symbolic logic as well as integral calculus. And cf. Brain, 1963: 392: 
“Time as a relationship of order, may well be represented by a coding in the 
nervous system based on spatial organization—one aspect of the problem of serial 
order discussed by Lashley.” (For the latter, see Lashley, 1951; 1960.) 

10The B-universe has received some notice implicitly in terms of “fabric.” 
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ment that animals “query” their environment. This obtains in the 
A-universe quite as truly as in the C-universe; but these two universes 
do not “respond” in the same way. 

In both universes, a vertebrate (pace any other animal kind) exploits 
heavily the redundancy component of information.™ 

No great deal of reflection is required for seeing that, at any mo- 
ment the animal’s Umwelt could overwhelm it with information. The 
information or message, arriving from any or all possible sources 
except that of particular interest, constitutes “noise.” Then, by Shan- 
non’s Theorem of the Noisy Channel,2 “if a certain amount of in- 
formation is to be transmitted with perfect reliability in the presence 
of noise, then it is necessary to provide at least as much redundant 
information as the amount of equivocation introduced by the noise; 
furthermore, this amount will be sufficient if the coding is maximally 


efficient.” ; 
Yet the “equivocation” is as much a matter of the quality of the 


brain mechanism, as it is of anything else; for the meaning (“sema”’) 
of any message resides in the “fabric” of the animal system—not in 


the physical ambience. i 

The “semanticity” problem lies at the heart of that of symboliform 
messaging; information theory is as yet far from ready to handle it. 
In 1968a, we remarked that information “rides” energy, “sema rides 
information, organismal messages are “honest.” The semanticity of a 
code is not a defining property of messaged information: The tele- 
phone engineer is not concerned with the question of whether Eng- 
lish is being spoken and what is being said. Quastler has remarked 
that “amount of information is in general related to the utility of 
being informed”’—and that “ ‘amount of information’ ina statement 
is related to its capacity of carrying semantic information’ (1958b: 
1964). This assuredly applies to Ashby’s definition of a “machine 
Which quests for purpose. And this is as far as we can 0. 


2.5 Signature 
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certainty. In the presence of much “noise,” its requirement can be 
high. Can there be an economy, an efficiency, of redundancy informa- 
tion? “A given amount of redundant information in a message can be 
used for error checking the more effectively, the more evenly it is 
related to all parts of the message” (1958: 33f.). 

Perhaps it can be illustrated very simply. You can readily expand 
“Mr E W Count’’—if you already possess a certain prior coding—into 
a certain fuller spelling and save the printer some redundant labor. 
You will unerstand this centense inspite of its erors and you can 
korekt it 4 me. You possess the coded information, “This is English,” 
and (for the first example) the registry of the present writer’s name 
elsewhere in this essay. (In addition, you can correct the sentence the 
more easily, because you are not being compelled to struggle with 
the design-analysis of my handwriting!) 

The “signature” principle, we believe, promises a great deal toward 
the elucidation of the successive abstractions whereby a brain re- 
duces an otherwise overwhelming amount of information to a degree 
of practicable precision. If we understand Quastler, we dare say that 
a “signature” measures the adequacy of information. And we surmise 
that fundamentally it gets down to the very neurology of cyto- 
architectonics, circuits, and networks; that mnema serves as a signa- 
ture check upon newly entered information. At the eventual level of 
symbols, we can again appeal to Quastler (1964: 32): “A Symbol is a 
signature of the information in a real event, by virtue of some code 
which may be entirely arbitrary; an operation with a symbol does not 
necessarily involve the physical intervention of a referent, as when | 
speak a word. A signature implies the direct presence of the entity, 
and a carrier of a signature, the direct action of this entity.” 


2.6 


What, then, is the quality of the brain mechanism? “The brain is not 
an accurate organ. Its memory is poor, its recognition is poor, its 
sensory input doesn’t work very well, its motor activity isn’t very well 
organized until one becomes skilled. This is not a good computer. 
What it does is to respond variably over a range. There is an ad- 
vantage in the circumstance that it doesn’t always do the same thing 
to the same stimulus. If it misses once in a while it may learn some- 
thing about how to operate more usefully. . . . 

“The ability to make mistakes connotes the ability to make choices 
over a range not accurately defined, and so find new ways of doing 
things, and that is probably one of the virtues of the imperfections of 
the nervous system” (Bishop, 1960: 146. See note 7). 
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The brain secures redundancy (1) by way of a multiplicity of chan- 
nel modes (somaesthesis, vision, audition,.etc.); (2) by cross-referring 
edited information; (3) by checking it against editions of previous 
information (“mnema,” hysteresis). This occurs in the telencephalon- 
diencephalon-mesencephalon of all vertebrates; at the mammalian- 
alloprimate-human levels that are added in cross-modal referrings 
by the archepallium, mesopallium, neopallium, “supralimbic” cortex; 
Plus the matchings effected by two cerebral hemispheres which “re- 
Ciprocate” in ways understood as yet but imperfectly.” 

How vertebrates exploit redundancy behaviorally is easily illus- 
trated. The man-eating shark—we postulate it to be in that homeo- 
Static state called “hunger”—first “hears” (via lateral-line system) its 
Potential target, and heads anadromously toward it; reaches the 


range of chemotropic source (olfaction)—@ further positive = cyber- 
ctim, and swims about it in 


on reinforcement; finally sights its victim, 

€ver-tightening spiral. The herring-gull chick pecks for food at the 
Parent’s bill—but varying the color, the shade of the bill as well as 
Of a certain patch on it, induces varying degrees of uncertainty in 
the pecking. 

The more complex the phylogenic level of brain mechanism, the 
8reater the capacity for involving the situational context in the proc- 
essings of information. The balancing of redundancy with novelty be- 
Comes an exceedingly complex affair; and the parameters of context 
j Nain still the most baffling part of the communication problem. 
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is useful if it is monitored—that is, if some particular solution is 
selected, if a monitor freezes the output at some point. In a brain a 
certain randomness of interactions among neurons may give the basis 
of plasticity, mass action, and similar phenomena. At a particular out- 
put, however, a behavioral act occurs, according to instructions con- 
tained in its genetic constitution, experience, and immediate environ- 
ment” (Prosser, 1965: 368). 


3. BRAIN 


| would like to state parenthetically that, if all other reasons were lacking, 
which they are not, the continuing need for parameters other than per- 
formance with which to specify level of behavioral organization is sufficient 
to link the future destinies of psychology and basic biology . . . the gain 
sought is in classes of information. 
(Halstead, 1947: 247.) 
It is to the credit of human intelligence and creativeness to have con- 
ceived a doctrine as a mighty instrument for the discovery of natural 
phenomena and yet borrowed the first principle of this doctrine not from 
facts, which we worship too much, but from a scheme or design of our 
own, which we underestimate too much. 
(Riese, 1950: 86.) 
The primary development of the association, as well as the peripheral 
system, is centrifugal; that is to say, toward the receptor fields in the sensory 
elements and toward the motor field in the association elements. Conse- 
quently, the individual acts on its environment before it reacts to its 
environment. 
(Coghill, 1930: 345.) 
In the case of our brain, it is certain from the chemistry of our chromo- 
somes that our genes cannot specifically determine all the connections of 
Our neurons. What they do is to specify a relatively simple machine, which 
goes on to build a more complicated machine, which elaborates a third and 
so on, until the last prescribes our most complex structures, like the cerebral 
cortex. Von Neumann has suggested that the plan is something like this: 
the earlier machines are never completely superseded or separated from 
the final machines, but serve to tend them. When they find any part pre- 
Occupied or out of order, they shift the problem to be solved to portions 
of the newer structure of the brain that are free and able to solve it. 
(McCulloch and Pfeiffer, 1949: 374.) 
Our mode of life has been achieved through eons of evolutionary change, 
during which the conservative and relatively stable organization of the 
brain stem has been supplemented and amplified by the addition of cortical 
apparatus with more labile patterns of action, resulting in greater freedom 
of adjustment to the exigencies of life. In all behavior there is a substrate 
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of innate patterns of great antiquity, and in practical adjustments these prim- 
itive factors are manipulated and recombined in terms of the individual’s 
Personal experience. Memory and learning are pre-emiently cortical func- 
tions but these cortical capacities have not been given us by magic, and 
we want to know how they have been developed and the roots from which 


they have grown. 
(Herrick, 1948: 122.) 


3.1 On Neural Nets and Universals 


We remarked earlier (2) that a centrai nervous system does not proc- 
ess the information of space-time in Euclidean or Newtonian terms. 
The language of perception is quite otherwise (see note 8). Every 
sensory event is unique; it occurs here and now, it strikes upon a 
specific population of neuronal units. Yet the very immediate recep- 
tion is in terms of categories and changes of state. We shall examine 


this matter. 


3.11. “The translation of outside information into pulse intervals of 
various frequencies,” says von Foerster (1963), “is universal. That is, 
all sensory modalities will code their information into the pulse lan- 
guage, which is not only understood but also spoken by all other 
nerve cells. Indeed, it is the only form of communication between 
Neurons and it is the only way in which all our experiences, thoughts, 


feelings and ideas are represented.” Sn , 
In a network of neurons which transmits information one to an- 


other, every neuron can become either excited or inhibited by an- 
other: the “all-or-none” principle of neurology, which translates into 
the “on-off” or “1-0” of binary, digital computings.”° Ea 

“Every pair of neurons converging to a third is an associative proc- 


LEAs cits . in is no mere digital computer. Analogical compu- 
t this point—a caveat. The brain i 1956: 380; also, Bruner, 1957.) Let us 
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ess, is a pair of premises leading to a conclusion, is a set of particular 
cases from which a generalization is abstracted by induction. Every 
pair of diverging branches from a neuron is a set of particulars derived 
from the general.’’5* 


3.12 There exists a justly celebrated report on “what the frog’s eye 
tells the frog’s brain.’1° There are in the frog’s retina four fairly distinc- 
tive but commingled kinds of fibers, possessing characteristic struc- 
tural and functional properties. (In consonance with the description 
by von Foerster and by McCulloch and Pitts), each kind delivers 
aggregatively and respectively, one of the following results: (1) con- 
trasts of illumination, whatever the intensity (within proper limits)— 
making possible the discernment of edges; (2) curvature of an edge, 
irrespective of illumination contrast; (3) motion of an edge; (4) sen- 
sitivity to a rapid reduction of illumination. (There is a residual fifth, 
less well understood.) 

The axons, at first bundled, become very much tangled within the 
optic nerve; they interbraid. Eventually, in the tectum, each of the four 
kinds terminates in a particular lamina. Each kind, moreover, has its 
own speed of conduction. Each lamina “maps” the retina; all four 
are “in registration.” 

The authors comment (p. 150 f): “The eye speaks to the brain in a 
language already highly organized and interpreted instead of trans- 
mitting some more or less accurate copy of the distribution of light 
on the receptors. . . . The operations thus have much more the flavor 
of perception than of sensation, if that distinction has any meaning 
now. That is to say that the language in which they are best described 
is the language of complex abstractions from the visual image.” 


15*Platt, 1956: 195. A lively and nontechnical exposition of the process occurs in von 


Foerster, 1962; 1963. For a formalized account, see McCulloch and Pitts, 1943. In the 
optic system there are network relays successively in retina, tectum or superior 
colliculus, lateral geniculate body, occipital neocortex. In such series of operational 
levels, clearly the information processed in any immediate predecessor may be con- 
sidered an “environment” for its successor (cf. von Foerster, 1962: 34). He adds 
(ibid.): “[therefore] information of the ‘self-state’ of the system can be processe 
equally well. . . . In the normal person information of ‘self-states’ is usually code! 
[in such a way] that they are distinguishable from true environmental information. 
In some pathological cases, however, we know that this distinction collapses. In 
fgg the patient, for instance, ‘hears’ that invisible chickens are talking tO 
im, etc.” 
16Lettvin et al., 1959.—H. H. Maturana’s “The functional organization of the pigeon 


retina” (In: “Information Processing in the Nervous System”) has not been available 
to me. 
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of the exchangeability of time and space, we have enlarged the realm 
(of properties) enormously. The adaptability of our methods to unusual 
forms of input is matched by the equally unusual form of their in- 
variant output, which will rarely resemble the thing it means any 
closer than a man’s name does his face.’””7 It should be added that a 
neuron network performs also the converse of time-into-space ex- 
change (McCulloch and Pfeiffer, 1949: 374). 


3.2 An Evolving Computer Called Brain 


3.21 In that most remarkable essay—written, noteworthily, during 
the gestation period of cybernetic science—Rosenblueth, Wiener, and 
Bigelow (1943)!8 reasoned thus: 

Active behavior is either purposeless (random) or purposeful. “Pur- 
poseful’” denotes an act directed toward a goal—“a final condition in 
which the behaving object reaches a definite correlation in time or 
space with respect to another object or event” (op. cit. p. 18). And 
“when we perform a voluntary action what we select voluntarily is a 
specific purpose, not a specific movement” (p. 19). “All purposeful 
behavior may be considered to require negative feedback” (ibid.)—it 
requires some return information from the goal which thus acts as a 
corrective to error deviation in the act being performed. Such be- 
havior may be extrapolative (predictive) or nonextrapolative (non- 
predictive). An example of the former: a cat pursuing a mouse runs 
toward the place where the mouse will be—not to where it is. This 
is a first-order prediction; throwing a stone at a moving target is a 
second-order prediction: two paths must be foreseen. Predictive be- 
havior requires the discrimination of at least two coordinates, a tem- 
poral and at least one spatial axis. Prediction will be more flexible, 
however, if the behaving object can respond to changes in more than 
One spatial coordinate. A capacity for doing this will reside in the 
Properties of the sensory receptors and of the internal organization 
of the subject. (RWB speculate that a rat or a dog cannot integrate 
input and output for a predictive action of third or fourth order.) 
“It is possible that one of the features of discontinuity of behavior 
observable when comparing humans with other high mammals may lie 
in that the other mammals are limited to predictive behavior of a 


170p. cit. p. 146. Incidentally, these appraisals are done on mammalian data, a 
merely on human. The authors’ speculation was strongly criticized by Lashley (1952: 
541). ; 
18Cited, hereinafter, as RWB. We summarize by borrowing, as far as feasible, their 
own phrasings. 
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low order, whereas man may be capable potentially of quite high 
orders of prediction” (p. 21). 

Very shortly we shall examine the matter of extrapolative powers 
in nonhuman vertebrates; but at the moment there is the matter of 
the discontinuity in orders of prediction between man and nonhu- 
mans. Quite presumably, the neuropsychologic evolution between 
Australopithecoid and Homo would dispose of the discontinuity. It 
would convert into an account of increment in degrees of prediction. 
We could, with considerable confidence, query the possibility that sym- 
bolopoesis, for one thing, is a function of degree of predictive ca- 
pacity. 

We yet would not have gotten very far unless and until the theory 
of “degrees” of integration had developed beyond the condition 
where it now lies. Fide Prosser (1965: 368 f): “an aspect of the wholes- 
parts problem, qualitative differences and informational bridges be- 
tween levels of complexity of organization, [has] scarcely been ap- 
proached by information theory. This is at the heart of emergent evo- 
lution. . . . Extrapolation”? (from one level to a next) requires bridges 
of information that may be very limited as compared with the knowl- 
edge about each of these levels per se.” 

And it is, we believe, very unlikely indeed that the 
RWB—which are logical, not natural functions—would represent 
“step-mechanisms.’° Granted that for its emergent evolution gene 
Mutations had to occur; it holds nevertheless that it is systems—not 
“traits’—which evolve. We still must imagine a continuity of genera- 
tions throughout the prolonged geological time when homination 
was occurring, and when there was no tangible saltation in the levels 
of complexity of organization, in the IA and IC ambits. 


“degrees” of 


3.22 In a series of most ingenious experiments, Krushinsky (1965) 
and his collaborators have probed the extrapolative capacity of sample 
birds and mammals?" The essential requisite was that of confronting 
the subject with a situation of utter novelty—so that prior condition- 
ing could not operate and the innate capacity for a problem-solving 
would lack such constraint; that is the subjects were assumed to be 


quite naive. 


A food vessel was passed across the limited field of vision, and then 


19t should be clear that “extrapolation” is not being used by Prosser in the same 


Way that it is used by RWB. 
20For a relevant re of step-mechanisms, consult Ashby, 1960: Chs. 7, 9, 22. 
71See his bibliography, ibid. The experiments he reports have much more of interest 


than what we are reporting here. 
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it disappeared and continued behind a wall of moderate length. 
Would the subject pursue a quest, to the successful point of passing 
the length of the wall, turning its edge, and arriving at the food be- 
hind it? There are certain rather obvious requisites for success. The 
subject must select relevant features from out of a large context, 
apprehend their relationship, determine their laws of change. Natural- 
ly, we do not expect to encounter the same pattern of motions by 
pigeon and dog in solving the problem—as RWB said, “when we 
perform a voluntaty action what we select voluntarily is a specific 
purpose, not a specific movement.” Noteworthily, crows did about as 
well as dogs; cats somewhat less so; hens and rabbits much less so, 
and approximately equally; pigeons worst. 

There are a number of striking features about all this. (1) In every 
case, the animal had to take its directional cue from the direction 
traveled by the food, retain it after the food had disappeared, turn 
away and follow, with no further feedback, that direction, but m 
parallel; round the terminal edge of the wall with some “expectation. 
(2) The quality of performance did not correlate with the presence 
or the absence of cerebral hemispheres. (3) On the other hand, the 
gyrencephaly of rabbit, cat, dog increases in that order; and the 
crows possess certain brain complexities beyond those of hens or 
pigeons. Obviously, whatever their “mentations” they cannot be 
processed alike in animals with hemispheres and those without. 

At all events, the “orders of prediction” certainly surpass the second 
order which RWB postulated for a cat pursuing a mouse. And we are 
prepared, we believe, to see behind this some time-space exchange 
as suggested by Pitts and McCulloch; but now the associations are in- 
commensurably more complex than are the analyses performed by 4 
Heschl’s gyrus or striate area. At this juncture, the behavioral evidence 
is far in advance of the neurophysiology which eventually must be 
brought to support it. 


3.23 At least, we are sure that back of it lie a phylogenesis and an 
ontogenesis wherein mechanisms have diversified out of an ante- 
cedent lesser diversity. We revert to Pask’s (1966: 12) list of “fabric 
properties.”— 

The brain is a heterogeneous system: It comprises “minimal pack- 
ages” which embody, severally, the control units which perform 
specific types of computation. (We never lose sight of the fact that 
there is no point-to-point registry of a particular computation as 4 
particular unit of behavior.) 

The essay of 1968a sketches the functional levels of the CNS as 
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te formation, thalamocortical traffic, limbic system, neocortex, 
pi imbic lobe; it will not be repeated (see note 10).It hardly needs 
nn 8 that this corresponds but very little to the phylogenesis or the 
omir Benesis of the system. New “packages” have never been “added 
con to an antecedent, simpler system—as can be done with the 
feo of automata;?? instead, it is “packages” which generate 

er, subsidiary “packages”; so that the computations are carried 
la their previous stages. (This lies at the heart of the remarks 
Bi 10.) “Each time a new part is added to a system a qualitatively 
Sark information function appears. As long as one deals with a single 
a iable, the problem is one of efficient use of existing variations. A 
i ina system introduces relations between parts; a three-part system, 
elations between relations; a four-part system, relations between a 
Part and a complex of relations” (Quastler, 1958a: 39). 


We thus arrive at qualitative novae of information. The permutative 
te 11), assuming even that 
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the information in programming an action based (in part at least) 
upon it. Krushinsky’s birds and mammals solved the same problem 
and programmed behavior which bore resemblances and led to the 
same ultimate success. Yet as to their brain mechanisms, they all pos- 
sessed indeed the common vertebrate heritage, upon which however 
their evolution had built diagnostic distinctions. The solution of the 
problem was done by nonidentical mechanisms. (The efficiency, to be 
sure, was unequal.) 

But the “coarse grain” of the experiments did not bring out the 
complexities of the analyses which undoubtedly obtained differentially 
in, say, dog and crow respectively. (In all fairness to the experiment, 
such was not its intent.) The experiment demonstrated that all these 
animals could achieve a certain moderate level of order of prediction. 
There are nevertheless capacities for analyzing visual information 
which a mammal possesses and a bird does not. To illustrate: 

Konrad Lorenz’ (1952) jackdaws displayed the same hostile be- 
havior toward a man (himself) in possession of black bathing trunks 
as toward a cat carrying a dead daw in its jaws. We notice two points. 
(1) The daw carried its object analysis no further than an identification 
of something which (to us) shows as limp, black, and of a certain 
size; (2) the object is attached to what by virtue of the attachment 
is a predator. (Lorenz himself was otherwise always “on friendly 
terms” with his daws.) There was, in other words, a recognition- 
interpretation of a situation-gestalt without a prior complete analysis 
of its constituent ingredients. If we could construct some comparable 
situation for a dog, we may be sure that his analysis would be very 
different—and probably would have a greater range of unpredict- 
ability. 

But to return to brain mechanisms: The mammalian homologue of 
the frog’s tectum is quite as efficient as the latter's; indeed, something 
is known of its analytic performances. Neurologically speaking, what 
Brodmann 17 accomplishes is to carry the analysis of visual informa- 
tion beyond what is done by lateral geniculate body and by superior 
colliculus. And those have already “prepared a better report” for the 
striate area than the frog’s tectum could have done. : 

We are trying to emphasize that we must avoid a certain logical 
pitfall. If we say “the cerebral hemispheres now accomplish what 
brain-stem structures once did for an animal’s performance,” the sub- 
ject of our sentence belongs in neurologic science and our predicate 
in behavioral science. In other words, jackdaws and dogs never be- 
have alike, even when their performances have logical parallels an 
they achieve comparable goals. 
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pheres; more narrowly, to the neopallium. The limitations are forced 
upon us, not by information theory or by theoretical biology, but by 
the kind of empirical evidence that has been collected. 


4.11 Practically all we know about the cortical mechanisms respon- 
sible for speech in any way comes from studies of their disruptions— 
pathological or electroencephalographic. But we are questing phylo- 
genesis—biologic evolution. To move this kind of evidence over into 
so different a frame of discourse resembles something of a topologic 
transform; or, if you please, steering an automobile in reverse while 
watching the driver's mirror before you. It can be done, it has to be 
done; but it demands a skill. 

The neocortex, with its six cytoarchitectonic laminae, is strikingly 
homogeneous all over, in its fundamentals; the local differences being 
rather a statistical matter.24 Yet these effect the qualitative-analytic 
differences which eventuate in “mentation.” And the processes within 
these differentiae in similitudine continue on their general way; if an 
utterance is formulated thereby, it is never but a selective, partial 
formulation of what is going on. The brain mechanisms never cease 
all other activity in order that they may concentrate upon producing a 
particular act. There are no “speech centers.” 

The statistical character of the local differences shows up, moreover, 
as functional foci with fading peripheral zones and indeterminate 
borders: ‘Functional fields” overlap; there are areal fade-outs and 
fade-ins of performances. 

When a cortical area has been injured, its mechanisms (a) cannot 
process “normally”; (b) process “abnormally,” chemically and electro- 
graphically. Moreover, their normal functionings may be those of in- 
hibiting or of otherwise moderating (monitoring) transmissions as well 
as of transmitting; indeed, cortical mapping shows local zonings of 
such inhibitioning. 


4.12 Now we may try for a rough overview of the cortex function- 
ing under phasial deficit; we shall imagine that we can move a lesion 
over its surface, and watch for performance deficits, as they too fade 
in and out.” (In the following, ordinarily the left hemisphere is in- 
tended.) 


*4For the cytoarchitectonic distinctions, see Bailey and von Bonin, 1951. And see 
note 12. 

25This device, we discover, is not really novel; its earliest invention seems to be 
Freud’s in his “On Aphasia” (Zur Auffassung der Aphasien, 1891). See note 12. In 
our overview, we have elected to adapt from Luria, 1966a (1962), Part II. This stricture 
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I Superior Temporal Region 


4.121 (1) Auditory cortex (Brodmann 41; thereupon, 42): various 
Phonemic indiscriminations; with Brodmann 22 involved—some loss 
of understanding of direct object-attributes, yet with preservation of 
a generalizing capacity.** If the lesion involves temporal but not oc- 
cipital cortex, the victim may be incapable of coping with voiced 
numbers yet remain very reliable with written numbers. 

(2) Occipitoparietal and occipital regions (lower Brodmann 39, 
transiting to 19): Inability to recognize very simple objects by sight, 
yet ability to do so by touch; misidentification of a whole, because a 
detail has been seized upon and a whole extrapolated from it. The 
visual-analysis deficiency seems marked (visual agnosia) as Brodmann 
19 becomes involved. “A lesion of the parieto-occipital divisions of 
the cortex may cause important disturbances in the synthesis of in- 
dividual elements into simultaneous groups,’ as Sechenov originally 
Pointed out. These disturbances lead to considerable changes in 
Visual perception, in spatial orientation, in the performance of certain 
logical-grammatical operations, and in calculation of functions evi- 
dently closely associated with disturbances of the complex forms of 
Spatial analysis and synthesis. . « - The patients in this group eagerly 

egan to tackle the problems presented to them, without showing 


those defects of attention and of the regulating role of the spoken 
with a lesion of the frontal lobe. 


Instruction that characterize patients d | 
‘+. Although they find difficulty in individual logical-grammatical or 
arithmetical operations, they nevertheless preserve the general scheme 
of reasoning . . . which Bruner and his associates, and Miller, Pribram 
and Galanter call the ‘general strategy’ of thinking” (Luria, 1966a: 162, 
z passim, or 1962: 140, 141 passim. The citations are to Bruner et al., 
6 and to Mi ., 1960). : , 
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regard to the more complex forms of activity proceeding at the level 
of speech processes” (1966a: 153 or 1962: 132). 

A lesion of this area is responsible for “semantic aphasia.” There is, 
for one thing, a disability in recalling the name of an object; but it 
is unlike the amnestic aphasia from a temporal lesion—where the 
difficulty derives from an “instability of the sound image of words.” 
This does not obtain in the parietal cases: Rather, there is failure in 
logical constructiveness, whether or not verbalism is involved. “Place 
a triangle below a circle” leads to drawing first a triangle then a 
circle; but there is no attempt to relate their positions. “Father's 
brother,” “brother's father” will elicit the reaction that “father” and 
“brother” are clear enough—but they cannot grasp relatedness that 
binds them further. (1966a: 157 or 1962: 136.) 

It is interesting to compare Luria’s juxtaposition of behavior deficits 
and topography of lesions, with a discription by Miller et al. of normal 
adult behavior when subjects were test-assigned some matchings of 
concepts with hypotheses: “Some people tackle the problem verbally, 
symbolically; others want to manipulate the objects to group them 
perceptually this way and that; a few can alternate between the ab- 
stract and the perceptual strategies” (op. cit. p. 164 f). This suggests 
that there may be idiosyncratic emphases in adults’ enlistment of their 
Brodmann 22, 39, 19, etc. Idiosyncrasies are, of course, masked out 
by statistical populations. Luria’s total subjects numbered well-nigh a 
thousand (battle casualties). 

Luria concludes that disturbances of intellectual processes in the 
superior temporal region are highly specialized, due not to some 
kind of defect in “symbolic function” or “abstract thinking” (these are 
not seen as operable concepts) but apparently to disturbance of defin- 
ite kinds of spatial syntheses (1966a: 164 or 1962: 143); defects, how- 
ever, not of immediate spatial perception but of “spatial ideas.” 


Il Sensorimotor Region 


This approximates Brodmann 3, 1 and 2, 5, 7, 40, which for somaes~ 
thesis analogizes approximately with 41 and 42 for audition, and 1 
and 18, 19 for vision. (As with these, tactile sense factors out to more 
elementary psychophysiological components. Tactile agnosia subtracts 
from the summary editing within the parietal region a capability of 
identifying shapes, textures, weights.) The region includes, further, 
Brodmann 4, 6, 8, 44. Luria considers this entire area as having 4 
complex unity, which secondarily breaks down into the conventional 
two (1966: 176 or 1962: 151)—which is quite understandable, from 
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Ontogenesis as well as from phylogenesis. In the adult, their function- 
Ings continue to overlap. 

Motor aphasia comprises a host of va 
and vocalizing whatever it is about a 


have been assembled and readied for utte 
lesion of a region of precentral cortex in the “dominant” hemisphere, 


yet the victim retains the capacity for uttering noises. The incapacity 
to articulate learned patterns and the innately determined capacity to 
Phonate, are consistent with the anatomical facts that the pharyngeal 
structures and the oral musculature lie on the midline axis of the 
body, and that even their bilateral innervation overlaps. But there are 
also some interesting transmodalities involved in the articulation of 
speech. Ordinarily, utterance incapability is accompanied by derange- 
ment of writing capability, and there is some loss of capacity for 
understanding words and phrases. A cybernetic impoverishment seems 
indicated; for normal youngsters, when learning to write, make more 
mistakes if they are not permitted to articulate the sounds of the 
letters. Motor aphasias, moreover, cause confusion of homoarticulate 
phonemes (e.g., “I” and ”n”) (Luria, 1966a: 189 of 1962: 162 f). 


Here Broca’s first, classic case of motor aphasia still is instructive 
lar extent of the involved lesion 


—despite the fact that the particu ne l 
was not accurately determined at the time. Broca’s patient manifested 
What we shall call, for want of a better term, a paraplegic quality 
F iti “a , 
about his utterances, for they were reduced to a repetitive “tan, tan.’ 
i on of the “internal syntactic 


Luria see k $ i a ti 
s this kind of thing as a disrupt! : u ior 
scheme” oega» ITO oi = 480), a reduction to a telegraphic 


Style—where single “words” burst out which seem substitutes for 


Sentences. i 
Recently, he has made a discovery that bids fair to have importance 
Not only to clinical neuropsychology but to our Own problems. “Pa- 
tients whose active speech has suffered in consequence of acousticog- 
nostic defects or defects of the kinaesthetic base of the speech-act 
Show noticeable difficulty in finding the necessary articulations; yet 
aS a rule they preserve the general melodic structure of an utterance. 
Suntrariwise, patients with ‘kinetic motor aphasia’ who have pre- 
Served distinctive articulation usually lose the melodic structure of 
utterance, and even in later stages of recovery their speech retains 
remnants of telegraphic style and usually remains mielodically inex- 
Pressive” (Luria, 1962: 181. Translation ours. See also 1966a: 211). 
„ Linguists have assigned the “melody” of speech to the domain of 
Paralinguistics” or of “semeiotics.” This seems to fit the logic of their 


analytic techniques; but the biologis o would speculate on the 


rious difficulties in articulating 
language sample which must 
rance. It is effected by a 


t wh 


246 BEING AND BECOMING HUMAN 


phylogenesis of phasia cannot but incline to inverting the categoriza- 
tion: Perhaps we should see in speech (as the linguist defines it) a 
“paramelodic” elaboration.” 

Injuries to the superior region of the premotor area induce dif- 
ficulties of coherence and fluency. As patients themselves have man- 
aged to testify—Sometimes a word that should come after comes 
before, you say it and you don’t know what to do next—all the fluency 
is gone” (op. cit. p. 206 or p. 176). Injuries to the inferior region 
(which includes “Broca’s area’”—Brodmann 44) result in quite a dif- 
ferent kind of disorders. Each phoneme or syllable must be engineered 
with effort, and with indifferent success; varietal capabilities are 
narrowed down; a success may convert into a helpless perseveration 
—all other choices of articulation are shut out. In the severest cases, 
articulation fails completely. The “internal syntactic scheme” has col- 
lapsed. In late stages of recovery—if these occur—"telegraphic style” 
begins to emerge; recovery may go no further. A patient relates the 
story of his casualty: “there... front...and the... attack... then 

. . explosion... and then... nothing... then . . . operation. . - 
splinter . . . speech, speech . . . speech” (op. cit. p. 210 or p. 180). 

Intellectual processes are disturbed by injuries to regions of the 

premotor area; as might be expected, they are very imperfectly under- 


stood. Confronted with a long passage—“I don’t understand the first 
time. If I read it through once | grasp only a few words and do not 
understand what it means. . . . | have to read it many times to pick 


out ideas and put them together, and then | can understand it” (op. 
cit. p. 216 or p. 185). 

The difficulty, despite superficial resemblance, is not the same as 
that from certain parietal difficulties. “Not only is the process of 
evolving the speech design disrupted . . . but also the process of 
coagulating the structures of speech which is indispensable to grasp- 
ing the sense of the text. In both cases we are involved with a disrup- 
tion of the dynamics of the speech processes and not with that dis- 
integration of specific logicogrammatical structures which is en- 
countered in patients with semantic aphasia” (1962: 185. Translation 
ours. See also 1966a: 216). 


Ill Frontal-Lobe Areas 


Knowledge about frontal-lobe activity has lagged far behind that 
about the rest of the neocortex; the history of neurologic science 


27We have noticed, informally, in infants of but a very few months of age—after 
lalia had set in but echolalia still was in the future—a quite unmistakable and really 
“skillful” “echomelodia” of its mother’s utterances. Lalia itself is always melodic. 
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makes this accountable. Extirpation of the lobes in dogs destroys the 
(motor) syntheses for goal-directed behavior, the capacity for choosing 
between alternatives, the capacity for evaluating the effects of their 
own actions. Humans with extensive frontal lesions cannot initiate a 
prodromal action. They can perform a simple task if the preconditions 
are set up: if there is a cue. And they may be incapable of ceasing 
the motions once the goal of task has been reached (e.g., they con- 
tinue to strike a match after it has been lit.) For complex tasks, there 
can be no programmatic resolution. Selectivity is gone—that monitor- 
ing which enlists a balancing between suppression and activation. A 
proverb cannot be grasped as being metaphoric—it is taken in an 
Immediately literal sense, and its disjected details lead off into ir- 
relevant associations; it is difficult to bring the patient back to the 
Point.?8 And Luria characterizes the disturbances as those of “selective 


logical Operations” (op. cit. p. 287 or p- 245 f). 


limitations have compelled us to dras- 


4.122 DISCUSSION. Spatial [ 
no more than suggest the simul- 


tic oversimplifications. We have done a Be! l 
taneous presence of phasial and nonphasial behavior deficits stemming 
from one and the same lesion; but it must do. Nonetheless, we would 


emphasize that, unless and until an organism-as-system, human or 
it continues to attempt integrative 


other, disintegrates completely, a Iy 
Copings in confrontation with situation. We choose “not a specific 
Movement, but a specific purpose.” This very general principle ap- 
Pears at the level of speech disabilities, repeatedly and in character- 


istic guises, from one individual case to the next. Illustratively, if the 
aphasic can still speak, yet cannot dredge up the specific word (usu- 
ally a noun), he hunts through a field of associated ideas, perhaps 
hitting upon a synonym; he may be aware, and frustrated, if he can- 
not do so; pleased if he succeeds. He employs, in other words, Umweg 
Strategies, “In general,” say Schuell, Jenkins, Jiménez-Pabon (1964: 


114) v kinds of errors nonaphasics 
» “aphasi i ke the same x 
Make hasie patients Ty inattention, but with far greater 


under conditions of fatigue OF Š 
requency. In other words, there seems to be evidence of a system 
Wi i , 

th lowered efficiency.” 


Oreover, these samplings excerpt ; 
Should have suggested at once how symptoms fade in and fade out 


as we move a lesion over the surface of the cortex: Visual information 
Contributes ineffectively to the analytic-synthetic process in proportion 
as the lesion is situated in Brodmann 18, 19; recall, or the search for 

i Precisely identifying words stumbles or halts if temporo-parieto- 


28 Š 

1 > arie 

not 250 ff. or 1962: 214 ff. A notion of the great va 
Ot be conveyed in our brief essay- 


ed from Luria’s characterizings 


ty of possible symptoms 
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occipital cortex (roughly, Brodmann 22 or supramarginal gyrus or 
Wernicke’s area) is involved; the plan of a paragraph read, the plan- 
ning of speech motorization, become unmanageable under involve- 
ment of Brodmann 6 and as we transit to 8 and 44 and then other 
areas of frontal lobe. 

If we would speculate on the phylogenesis of phasia, it is doubtful 
that we can afford to ignore these qualitative features of speech. Here 
is the capacity for organizing thought, in terms hinted by the per- 
formances. For, whatever sort of “proto-grammar” we care to assign 
in our imaginations, to the evolving line of Australopithecoids, we 
shall have to posit some fairly high order of extrapolative capacity. 

But we have no justification for assuming for the evolution of brain 
from ape to man anything other than that the cerebral cortex has 
evolved holistically, synergetically. It may or may not be significant 
that the frontal lobe of man bears about the same quantitative ratio 
to his entire cortex as in the case of the rhesus while his parietal 
cortex shows a slightly better ratio (see Appendix). This steadiness of 
ratios strongly suggests that whatever the primary-projection areas 
of the monkey’s cortex analyze, is adequately synthesized into cogni- 
tions by temporal and parietal cortices, and there is a corresponding 
capacity for planning generated by frontal areas; that the much 
greater capacity of man for doing all these things lies in a ubiquitous 
increase of the parts while their interrelations have remained approx- 
imately constant. It is to be hoped that some day we shall be in a 
position to consider these things in terms of psychophysiologic per- 
formance of identified mechanisms—instead of applying measure- 
ments of crude mass to such delicate, massless properties, as our fore- 
going comments have forced us to do. At the other end of this spec- 
trum, the logical categories of linguistic analysis afford no clues as to 
how the regional performances of the neocortex have continued to 
elaborate further and maintain their reciprocal monitorings—and have 
eventually permitted phonemes, morphemes, syntaxes. 

At all events, despite the welter of syndromal features that issue 
from the clinic, it appears that they can be sorted approximately about 
two focalities: Insofar as cortical lesions entail any speech disorders 
the postcentral areas are in general agnosic, the precentral areas 
apraxic or anarthric. Alajouanine (1956. See particularly, Figs. 2, 3. 
And see Brain, 1961a: 50) assigns to these two groupings the loose 
and noncommittal labels, respectively, of Wernicke’s and Brocas 
aphasias. 

Introspection tells us that if we would form an utterance, we must 
assemble some semanticity into a relationship, codify it and program 
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it into a serialized delivery. The sequence is not rigidly linear: A pre- 
ceding phase does not have to be letter-perfect and complete as sine 
qua non cue for its immediate successor. As the delivery proceeds, 
there is a servo monitoring. We may start a sentence before we know 
exactly what will be the final word choices—yet these choices will lie 
within the constraints preimposed by an anticipative syntaxis. Never- 
theless, we can, within limits, alter even the subsectional construction 
as we go along.*® And furthermore, we can think out sentences with- 
out being compelled to convert them into externalized phonation at 
all. Or, | can bypass the vocal utterance of this sentence, and con- 
struct instead a series of graphic-art designs which have now been 
placed upon this sheet of paper (symbols of symbols). Or, | could 
interrupt the writing of this sentence and finish it vocally. And capacity 
for thinking out something to say bears no appreciable correlation 
with facility to articulate it vocally. Girl babies, on the average, de- 
velop the latter facility earlier than boys; it continues to be slightly 
higher in women than in men throughout life; yet there is no evidence 
that symbolopoeic thinking develops earlier in girl infants than in boy 
infants, nor farther. The congenitally deaf are no less capable of 
learning linguistic symbolopoea than the acoustically viable. While 
this neither confirms nor denies a validity to Alajouanine’s dichotomy, 


it is consistent with it. 


d studied the brain injuries of German battle 
casualties of World War II, and attempted a systematic interpretation 
in terms of gestalt-emergence and cortical topography. He concluded 
that “the meaning of aphasia is the failure to develop verbal gestalts 
to their final gestalts. Thus there is failure in the development of 

(a) Verbal gestalts in the process of verbalization out of the pre- 
verbal (aphasia of Broca). 

(b) Verbal kinetic gesta 


kinetic motor tunes (pure W! 
(c) Verbal gestalts in the process © 


gestalt (pure word-deafness). 
ment. When | start a sentence, my choices 


*8Let us try t i is difficult state! 
o clarify this difficu A 
follow a Modo pais Each word | utter narrows my range of choices for the next. 
i i t upon the immediately preceding one only. 


4.13, 4.131 Conra 


Its in the process of motor execution as 


ord-dumbness). 
f perception of the auditory 


sentence, | do not need to have 
lefinitive gestalt before | can begin t Í ' ; 
l shall choose to finish it with, until the moment I utter it. My sentencing monitors 

Iways a residual of “surprise” up to the very 


itself as 1 go along with it. There is a 
end of the Markoff-chain process which marks my sentence. 
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(d) Verbal gestalts in the process of perception of the content of 
meaning, out of the auditory gestalts (sensory aphasia). 

(e) Verbal gestalts in the process of the voluntary evocation of 
names (amnestic aphasia) (1954: 501). 

Conrad's order appears to be that of an utterance formulated and 
delivered, and passing from its originator to a receiver; both of them 
are aphasic, but differently. 

His mappings rather distinctly support the pre-and post-central 
dichotomy; in that (a) and (b) tend to localize in Brodmann 6, 4,3, 1, 
2 and lower-anterior 40; (d) has a temporo-parieto-ocipital distribu- 
tion; (e) has a scattered representation in post- and pre-central cortex 
but not, on the whole, in the proper areas of primary sensory per- 
ception.*° 


4.132 DISCUSSION. We believe that this bears upon the phylo- 
genesis of phasia in the following manner. Phasia must be the out- 
come of two (not unrelated) facilitations: a semantic assembling and 
a vocalized externalization. The first belongs rather to Luria’s superior- 
temporal and frontal regions; the second goes with his sensorimotor 
(plus the “premotor”) region. Cf. Alajouanine’s Wernicke and Broca 
aphasia-types. 

If we turn for a moment to chimpanzees—our cousins are proving 
to have surprisingly more symbolopoeic capacity than they ever seem 
to convert into a phonated code. Their inferior pre-central cortex, by 
tests, has a much higher threshold for electrostimulation than ours 
has. Apparently, they not only “think less acutely” than we do, but 
they apparently are not very interested in “saying what they think.” 


4.2 “Eigenraum—Fremdraum’”*! 


4.21 The Vertebrate Ego We propose to attempt carrying the idea 
of a “self-organizing system” from the point where it was left in 
section 2, into a state where it will have relevance for our phylogen'¢ 
considerations of neurological and behavioral matters. 

A vertebrate—for that matter, an insect too, and perhaps any and 
every animal—organizes its Umwelt as a part of its self-organizing- 
That is, its relatedness has its self as a focus, as a reference. This state- 
ment seems obvious and trivial—until it is probed. 


30We might have surmised this a priori. “Amnestic aphasia” is more carefully analyzed 
by Luria (op. cit.); it should not have the same complexion pre- and post-centrally- 
Class (c) is not particularly represented on Conrad’s mappings. 
31”Self-space—alien space.” “Eigen-”: literally, cognately, “own.” 
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A universe can be defined in terms of physics, without involving 
any summative, focal reference point to which all its vectors must 
bend. We shall term it, therefore, “indifferent.” Now place an organ- 
ism in it. The universe remains “indifferent.” But now we have a focal 
reference point; now everything there is to say about the universe, 
if we remain within our new frame of discourse, is bent to this new 
focality. Here we have the origin of meaning. 

Whether Ashby’s ultrastable goal-questing Homeostat could be 
shown to have the complex property which now ensues in an animal 
Organization, we lack the capacity for saying. What can and does 
happen now, in the case of the animal, is that it organizes itself and 
its Umwelt simultaneously, at least partly by a process of discrimina- 
tion, respectively into a self-space and an alien space. At the most 
advanced levels of evolution, this produces a “body schema,” which 
carries cognition to the level of conception. Alien space, however, 
is not left without further differentiation; for the animal develops a 
“home” and “range” (“territorialism”). We need not analyze this idea 
further.?? “Home” may have actual spatial dimensions and properties 
(and so may “range”); but whether or no, it always has psychological 


dim A 

store ba A neal na “lair,” with no alterna- 
tions applied to it; yet, the more we 8° into the matter with respect 
to any animal, the more likely it proves to be that the animal does 
effect some changes—it adapts the physical spot to itself, as much as 
the converse. And an aggression by an intruder upon its home is 
treated promptly as an aggression upon itself. No artifactual automa- 


ton (no Hom ither of these things. 
eostat) does eithe ; 
In fact, more than food an animal needs a focus of self-orientation. 


It is c “gecurity”—by which usually is meant the 
ommen eee 7 results from establishing a certain 


IIS animal that 
Set of aaeei scones But within the frame of the 
discussion, we prefer to term it self-orientation. It implies some legree 
of 8oal-already-achieved, some successful “enart atier menne 
A hungry animal will not eat unless it is eon. o = pee 
it sees it, and judges it. A new born infant will not feed unti rie 
Unless its environment contains no mor? than oe, pee o 
Novelty. If the situation contains a high quantity rice tes orma- 
tion—high “surprise value” —there is suggestion that its hig! oP aaa 
Pathways become “jammed.” The organism cannot cope po it. 
Whatever may hold, then, for animals without nervous systems, as 


ly no more tha 


32, 
It is mentioned in Count, 1958, 1958-9. 
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soon as we have reached the phylogenic level where they occur, we 
have at least the ingredients for an ego where the animal organizes 
its own corpus plus its immediate and its more distant surroundings, 
simultaneously as being one continuous proposition. How much “ego” 
animal psychologists might discover in a Coelenterate, we of course 
do not know; we assuredly have it at the insect and the vertebrate 
levels; and these animal morphologies construct ego configurations 
quite sui generis. 

Something further takes place. An ultrastable system called organism 
evolves during its lifetime (ontogenesis), according to a DNA schedul- 
ing which is a Property of the system solely. (This does not, of course, 
rule out the fact that the developmental potential requires environ- 
mental parameters if it is to be realized.) When the vertebrate ex- 
changes its intraoval or intrauterine environment for the physical uni- 
verse, among other things it summons a new set of input modalities 
to cope with novel parameters. Of those projected to neocortex, the 
fundamental modality remains that of somaesthesis; it is indispens- 
able, as vision and audition are not. It is quite possible for a con- 

human to organize an adequate self-space/ 
maesthetic parameters, but not, in all prob- 
n and audition thus exercise a role that is 


B um”—which is beginning to 
Eigenraum” is “visceral” still. Eventually, when 
maesthetic analysis effect a transmodal integra- 
fag e transferred to his body schema which is form- 
Pi accompanied by any symbolopoeic effort? We do not know. 
anec ae it ds definitely prephasial. By comparison, if the onto- 
e mri chema in alloprimates has been studied at all, we 

about it. It definitely exists i i chimp- 
anzee. Has it a symbol y n the immature p 


ig ingredient? Again we cannot say. It 
asial. 
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with facility and assurance a complete transmodal synthesis.** Here 
we can safely presume that the concepts which the congenitally blind 
can program into phasial code have not included visual abstractions 
in their building, although the capacity for symbolopoeic program- 
ming into phasial code is intact. 

The situation is different in the case of the patient with parietal dis- 
order which deranges the Figenraum-Fremdraum system; as, for in- 
stance, when he refuses to acknowledge his arm as a part of himself, 
even when the examiner forces him to trace it visually. “I can see 
what you show me, but I cannot feel it; and | must trust my feelings.” 
Transmodal verification has been lost, and somaesthesis has prior 
authority over vision. It hardly needs pointing out that this is no mere 
reversion to an early level of ontogenesis; it does, we think, point up 
the delicacy and tenuousness of the Eigenraum-Fremdraum differenti- 
ation, which must be prerequisite to the emergence of phasia in 


ontogenesis. 


As for any phylogenic relevance, we are left to suppose that an al- 


loprimate possesses as clear a discrimination of the dyad as man has; 
but without man’s symbolopoeic affection, or his self-consciousness, 
whatever that may on analysis prove to be, or how it developed (see 
note 13). 

No artifactual machine has yet been built wherein the sum of its 
performances results in its transformation into a considerably differ- 
ent set of relationships which are more complex than the early state 
whence they elaborated; but this is a vertebrate property par excel- 
lence. So the vertebrate during its ontogenesis never returns to a 
former state. This is emphatically true of those with the most evolved 
CNSs. So the animal probably never completes its organization of its 
Umwelt. Up to this moment, we have assumed no more than the IA 
ambit; but as soon as we include the IC ambit, the problem of or- 
ganizing an Umwelt is greatly aggravated. There is no further compli- 
cation at the perception-cognition etape; but at the human level at 
any rate, conception-ideation appears to require the intercommunica- 
tion which is possible only where there is reciprocative exercising of 
a shared code at some level of cortical efficiency above that of an 
ape. This involves most intricately the supralimbic cortex post- and 
pre-centrally; the differences between these two cortices have been 


sketched earlier. 


ter has progressed since von Senden (1932), whose work remains 


33Stud this mat ibli 
dport i also Hayek, 1952. A selected and updated bibliography is appended 


in von Senden, 1960. 
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Before completing this point let us turn for a moment to the onto- 
genesis of the social hymenopteran ego. Its definitive behavior shows 
a high degree of stereotypy, and a low degree of plasticity. (Appar- 
ently, a degree of plasticity is gained from the summative behavior 
of the colony; but this is only of incidental interest here.) The larval 
behavior is lost when in the pupal state there occurs a very extensive 
transform—morphologically, systemically, topologically considered. 
The newly hatched adult falls to tending the hive cells without any 
instruction; a few days later, on schedule, it ceases this and turns to 
foraging. And so on. Behavioral ontogenesis is catenary; at least, 
there appears to be very little known about transitional transforms of 
behavior or of hysteresis effects (mnema). 

By contrast, the vertebrate’s ego in its adult state is the quotient of 
a very involved hysteresis formulation. It is anything but a catenary, 
of linear function. And we must understand its Eigenraum—Fremdaum 
polarity in this light. We must understand vertebrate communication 
as interaction among individuals who are “living” this kind of polariza- 


tion. We must understand phasia as this kind of intercommunication 
Par-excellence. 


4.22 The Homination of Space-Time All that has been said earlier 


y animals is applicable to man. It is rea- 
S primitive qualities have persisted; but 
additionally and further, as though by a kind of topological trans- 

ion i developed ideations. By what processes 
d is altogether unknown today; we may 


e else has attacked the prob- 
e uman space-time analysis with such disciplined imagina- 
tion as Gooddy and Reinhold;** and their interest is born of their 


what can be entailed. We abstract: 


34See the bibliography. Cited in our text as GR. 
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A 44-year-old (right-handed) nurse developed sudden falling down 
to the left. The left homonymous field of vision was lost; she could 
not frown, nor protrude her tongue on command. There was tactile 
inattention in the left arm and hand. When she tried to read, on 
reaching midline the right half of the printed line “shunted” leftward, 
making her dizzy and nauseated. An object placed in the left hand, 
although identifiable, made that hand feel heavier and larger than the 
right. She found it hard to cross the midline of her body—as was 
disclosed when she was asked to draw on paper the petals about a 
daisy-head. In this and in other tests she could not transfer an object 
across her midline unless she changed hands. Taking an object in 
the left hand drove the right hand irresistibly to come up and seize 
it too. The reading difficulty progressed to where she read with the 
page upside down, unawares. Objects in space appeared to her up- 
side down; it bothered her. Asked to spell words, or to recite the 
alphabet, she promptly did so in reverse. She began writing from 
right to left with her right hand, sometimes but not always mirror- 
imagewise; upside down and mirror-wise simultaneously; but not 
mirror-wise with the left hand. She showed some capacity to write 
simultaneously with both hands—left to right. As vision deteriorated, 
she began also to hear sounds as though they arrived from the space 
on the opposite side of her body. Sometimes she was aware of the 
difficulty. : ; 

As reported, her symptoms of derangement in autotopognosis were 
relatively mild—those extremely bizarre manifestations, wherein, for 
instance, the victim fancies her leg as being someone lying beside her 
in bed, etc: were not there. Nonetheless, spatial disorientation seems 
never to Ba confined to either Eigenraum or Fremdraum alone. (The 
distinction is a clinical heurism, not one of neuropsychological func- 


tioning.) 


4.222 “Predictive behavior requires the discrimination of at least 
two coordinates, a temporal and at least one spatial axis.” Of course, 
all bodies exist in a space whose minimal description requires three 
axes indifferently; and existence is durative by definition. But the 
motions of animals are products of constraints: the directions they 
elect to travel are preferential, and arc ar the bodys ayi- 
metries.3® Pronograde animals have difficulty moving backwards or 
sidewise—usually, they solve the problem by moving along the cir- 
cumference of a circle (which remains referred to the body). But man 


85Shall we say—animals treat space astigmatically? 
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can move radially, rotate about his vertical axis, less easily about his 
transverse and front-to-back axes—and these motions induce vertigo. 
“Orientation . . . implies the ability of the human individual to inte- 
grate all and perceive certain of the sensory impulses arising from 
his entire body and to relate one set of sensory information to an- 
other. . . . By this means a man is able to appreciate the form and 
position of his own body in relation to the outside world (and this 
in terms of a longitudinal axis and mirror-image symmetry). . . . Orien- 
tation involves relation to a fixed point. The afferent stimuli upon 
which orientation depends are not static but flow ceaselessly from 
the body and outside world throughout the life of an individual. The 
“fixed points” are therefore fixed only for a given moment in time. . e 
Orientation and movement are both inseparable. Both have their 
origin in sensation. . . . [They] must involve the entire nervous sys- 
tems of the organism, and a defect of a part involves disorientation of 
the whole. . . . An individual becomes disorientated (1) when the 


integration between the two halves of his body is disturbed, and 
especially when he is de 


the other; (2) when he 
arising from one half o 
able to perform paralle 


that part... in space” (GR, 1952: 477ff, Passim). 
Sensations (GR) are 


as waves propogated along nerve fibers tot 
that the most recent 


escriptions, such as words, gestures, musical no- 
formulae, and so on” (GR, 1953: 343). When, 
furthermore, we are a 


f ware that we have moved or are moving, it is a 
judgment not relativ 


e to gravity but to rate of change; that is, to 
l , all stimuli are perceived as rates, duration, direc- 
tion—as parts of universal motion (op. cit. p. 347, p. 349). “We sug- 
gest that the stream of afferent impulses arising from one-half of 
the body and formed into complex motion patterns of the cortex are 
contrasted by the mind (at conscious and unconscious levels) with 
the motion patterns from the other half of the body, the dynamic 
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relation to the other parts. Location of stimuli is thus dependent upon 
cortical motion patterns, each one differing from the next, which 
represent the limbs and the body of a man... . A person perceives 
space in relation to his body—to the body as a whole and to its 
individual parts. . . . Space is an idea, a product of mind” (op. cit. 360, 
362). 

On such basis, GR classify spatial disorientation thus: 
Defective two-point discrimination. 
Visual and tactile “inattention” and disorientation. 
Disorders of postural sensibility. 
Disorders of voluntary movement (“apraxia”). 
Disordered appreciation of solid form (“‘astereognosis”’). 
“Autotopagnosia.” 
Right and left disori 
tained). 


8. Finger agnosia. 
(We interject that most of these, perhaps all, may be induced in 


monkeys by experimental ablations of cortex. But GR’s second group 


involves symbol systems.) 
1. Difficulties in the un 
spoken language. 
2. Difficulty with calculation. 
3. Difficulty with mathematical 
4. Difficulty with drawing (op. cit. p. 352). 
Clearly, GR are arguing from a symptomatology to a philosophic 
rationale, with references, a 
functionings of nerve popula 
are not handled—even today it re 
not yet reached the goal to whic! 


quotation, section 3). 


entation (while symbol knowledge is re- 


NDUBRWNA 


derstanding and expression of written and 
or geometrical symbols. 


long the way, to neural dynamics. The 
tions as they produce these symptons 
mains a task for the future. We have 
h Halstead summons (see heading 


ncluding man—treat space has been 
hey treat time. At this point we are not 
process, wherein a system changes 
Programmatically during @ time scheduling, so that ultimately its 
function pattern summates as a “mature” state, which must be 
definable partly in terms of hysteresis. Instead, we are concerned 
with time as one of the integral dimensions upon which the organism 
must operate as it copes with universe and organizes Its Umwelt in its 
effort after meaning. ; ee ; 
Actually, this constitutes two quite distinguishable subjects: (1) 
The treatment of any information by the nervous system requires time 


4.223 TIME How animals—i 
studied much more than how t" 
concerned with the ontogenetic 
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—a matter of neural networks performing computations, wherein the 
fabric of the machine participates as a relevant factor; (2) “the coding 
and decoding of information about time itself” (Brain, 1936: 390ff). 

The latter subject belongs to symbolopoesis. The first of the sub- 
jects ties back into what has already been said in section 2. In a series 
of studies, Gooddy has derived “the brain as a clock” as a particular 
case of the “internal clocks” which are functions of the rhythmicity 
which is inherent in any and all organic systems. “All that is neces- 
sary for a clock is ‘the detectable phenomena of accurate repeti- 
tion’.”?® We have noted earlier that Gooddy and Reinhold paraphrase 
sensation as motion—indeed, that perception itself is somehow a 
matter of the second derivative (d*y/dx*). The rhythmicities of bodily 
systems, moreover, are not constants—certainly, metabolic states vary, 
and even may become unstable under “parametric jamming." 

It is easy to illustrate the clocking by a living body. To the ill per- 
son, time “drags”; also, to a bored person—but not from the same 
physiological rhythmicities. That biological time has nothing immedi- 
ate to do with sidereal time shows amply in the ontogenetic growth 
rates; but also in phylogenesis, for basically the same reason: Homin- 
ation has included the lengthening of life span, delayed maturations 
which allow the requisite time for Weiterbildungen in the brain mech- 
anisms over those of apes, etc. How little we are prone to take cog- 
nizance of the time dimension may be emphasized precisely at this 
point: A human can undoubtedly “size up” a very complex situation 

instantly”—taking no more time to do so than an ape would while 
reaching a much less involved “sizing-up.” Some humans are “slow 
thinkers,” others “lightning calculators.” Although there have been a 
rs mop to test a correlation between speed at reaching 
4 nd capacity for processing degrees of complexity, what 

ey seem to have demonstrated best (in our opinion) is an inade- 
quate philosophy of time on the part of the experimenters. 
_ Gooddy, however, observes acutely that when memory, foresight, 
judgment, intelligence, behavior, concentration, reasoning are de- 
ranged under cortical lesion—obviously, all very different aspects of 
mentation pattern—they possess the common feature of a loss of 
timing” (op. cit. p. 1143). But now we have definitely passed beyond 
the point where we are considering the elemental chronology of 
physiological vectors, which underlie all those conceptual ideational 


38Gooddy, 1958: 1140. See also 1959. G 
mutual discovery that th 
Riese, 1950). 
3TOur term. 


s ooddy and the present writer have made the 
ey are indebted to the philosophic insights of Riese (see 
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performances, and have reached these performances themselves. 
“Thus when memory fails we find a defect of recall and arrangement 
of time past. A failure of concentration is an inability to maintain a 
“fine-scale” sensorimotor activity ranged immediately about the pres- 
ent. Foresight, judgment, and reasoning imply a failure of forward 
memory or “prediction.” When these powers are lacking, it is easy 
to show that the patient can no longer estimate odds of probability 
concerning future events on the information available from the past” 
(ibid). 

We have already met some of the 
ity for treating the time axis: Pitts and McCulloch’s manifold which 
exchanges space for time and vice versa; the extrapolative capacities 
in space-time of Krushinsky’s birds and mammals. At the level of 
Gooddy’s patients, we seem to be dealing but with neocortical 
matters. But this is not accurate. Prediction does indeed organize a 
here-and-now in terms of a generalized past (it does not matter, when 
| summon, for instance, the words “All people think” that they were 
acquired at different time points in my ontogenesis—and that each 
has undergone numerous revisions since first acquired) for meeting a 
future situation-as-envisaged. But it can be shown that retrograde 
amnesias, pre-epileptic “dreamy states,” and déjà vu reach down into 
the clockings at least of the limbic mechanisms (see note 14). 


“building-blocks” of this capabil- 


4.224 We shall linger further but briefly with clinical phenomena. 
A patient has obvious time disturbances if he grossly misjudges 
time duration in any of a number of possible ways; if his speech is 
slowed down, if he “perseverates.”” It is not obvious (from the clinical 
reports | have read) that the examiner has paid close attention to the 
precise time order of the seriation as the patient constructs the de- 
tails of a drawing he is instructed to make; or the order of the seria- 
tion with which he comments upon a Rorschach blot. Such features 
obviously indicate the gating ina sequential patterning. Linguists, on 
the other hand, are very familiar with the organizing of a gating, 
since all utterances are a configured gating of a very complex kind; 
the meaning of an early ‘morpheme is not completely grasped until 
later relationships appear—there is a time lag; the syntax of the code 
d every language system. Moreover, every 


that is a character of any and € r 
gating is quite vulnerable to disarrangements, which certainly root in 
some timing disturbances of brain mechanisms.** Indeed, but for this 


phenomenon, which is extremely common among all “normal” indi- 


38Cf, Freud, “The Psychopathology of Everyday Life.” 
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viduals, there would be very little if any of iar g Bila 
languages which form the substance of historical E ri i 
anticipations that effect crs Ne inversions (arbol, albero, 
iral); infixes (IE ablaut, etc.); and so on. col 

goa not mwan to expand Ehrenwald’s primitiver Zeitsinn to p 
proximate Gooddy’s concept of “internal clocks’"— the a 
periodicities of the body viewed as mechanisms; which moms 
among others the nervous system. That an EEG wave should neon 
some envelope? of summary firings of cortical neurons, means > 
it demonstrates the abstractings which are being done in that eane 
of the information processings which nerve fields are ceaselessly m 
forming. Still, we need carry this aspect no further; it has serve rhe 
indicate that space analysis without time as a dimension is not feasi 


in a life system—where the fabric is an integral feature of the proc- 
essings. 


Ehrenwald summarizes h 
Translation ours). 


7 
__(primitiver Zeitsinn”) Tanssi IGET 
Disturbance of the primitive time 


is scheme in Table 5-1 (op. cit. p. 566. 


sense (altered cortico-subcorti- 
cal balance.) Cf. experimental 
sleep and hypnosis inductions; 
the Bowman and Grünbaum 
cases. Time-sense disturbance 
under mescaline intoxication 
(Behringer, Mayer-Grosz); dis- 
turbance of “immanent experi- 
ence of duration” in melanchol- 
ics, etc. (E, StrauB). 


Disturbance of the gnostic time 
conception. (a) Primary-ordinate 
disturbance type (bilateral 
threshold constellation). (Cf. 
Principal case in his article). 

(b) Agnostically induced type 
(diffuse brain injury. Induction 
from diencephalic-mesencepha- 
lic lesion in Gamper’s sense). Cf. 
cases of genuine Korsakow syn- 


drome. 


Capability of conceiving chronological Sequence and order of events. 


It will be seen that Ehrenwald’s dichot 
sonal time-sense.” And indeed at the h 


gory II assuredly 


omy dissects Gooddy’s “per- 
uman level, where his Cate- 


exists, one can never be certain but that both cate- 
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effectiveness of thalamocortical relationship; and that the neocortex, 
however functionally normal, must always process as best it can the 
kind of information it receives from the thalamus. There seems no 
alternative explanation for those behaviors (Category 1) where the 
patient responds intelligently yet with bewilderment to the examiner's 
tests; whereas a disturbance of Category II possesses a quality of 


dementia. 


4.225 TIME AND MEMORY. The time problem obviously is a for- 
midable one. Clearly, it far transcends the trivial statement that a 
neural transaction, like every natural transit from one state to its suc- 
cessor, takes time. It is equally clear that, whether along a nervous 
track or an artifactual computer circuit there could be no determina- 
tion of the present by the immediately preceding state but for per- 
sistence of some kind of “momentum.” However, it is beyond the 
scope of this essay—and beyond the capacity of its author—to treat 
significantly the neurology of memory” as an order of time. Yet 
several notes seem desirable. (1) My brain is as insensate to its own 
time processing as to its spatial processings; a kind of neuropsycho- 


logic Heisenberg principle seems to take effect: | cannot perform a 
ly be a spectator of the performance. | 


self from my wristwatch; but | can- 
le watching the minute hand of a 


clock to see how long it takes me—let alone try to speed it up or 
slow it down. (2) The bilateralities of my corpora quadrigemina and 
neocortical sensory registration insure that I shall analyze my space in 
terms of right and left halves—however | may bring them to- 
gether. But time has no right and left halves for me to analyze. It 
seems true nonetheless that my two ears do not perceive identically 
in time the pitch-and-timbre of a tone which is being recepted as 
Sonic wave frequencies: | can tell the direction whence the sound is 
coming. (3) At the level of “gnostic time conception, there are the 
Startling experiences of Dr. Penfield’s operative patients who, under 
faradic stimulation of “interpretive” cortex of the temporal lobe (spots 
of Brodmann 22, 21 and perhaps significantly, close to the transition 
to 38), had uncontrollable and vivid “flashbacks” which coexisted 
simultaneously and consciously so along with their experience of 
here-andnouk—including fidelity to the tempo'te the original experi 
ence, now dredged up to consciousness in the ‘flashback” (Cf. Pen- 


field, op. misc.) 


can run a kilometer and pace my: 
not think out this sentence whi 


40This. wri ` that Lord Brain has written a treatment that has classic stature, 
writer considers tha Pological time”: see pp. 390-395 in Brain, 1963. 


titled “Neurological and psyc 
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ver lightly and 
The point to mentioning these madeni hers laastes mul ar 
fragmentarily) is that whenever ant A Sao ai. Ter per A eee 
the phylogenesis of phasia, they treat i bac ae netic sac 
a present stimulus only. But this is not 
umans have experience. i = ee 
ig tate ‘at associates ablated discriminatively ws rom ae 
archi- and mesocortical structures of the temporal lobe o e ae i 
but preserved the neocortical portions. The subjects ne nf 
mal capacity for visual choosing and preserved their per ae 
tasks learned prior to ablation. But capacity for trans erring re woe 
perience to a new problem had disappeared: seen he 
responded to as equivalent by the normal monkey are e ie 
novel by these monkeys with temporal lesions. oo The res ew 
experiments suggest that these medial forebrain oe s sites, 
only with the organism’s stability with respect to his ag tia 
but also to his performance, over time, with regard to is ie 
environment.” In a similar vein, the lizard who suns himself an be 
readies his internal steady state, which facilitates necessary a 
“is tracking his internal environment over time, instead of the see 
tion of events external to him. . . .” [Here lies] “the ji a ia 
tween mechanisms that provide stability (invariance, constancy “l 
space vs. those that provide organisms with stability in time. . “a 
“Habituation of Operation appears as a critical, initial step in hes 
memory process. . . . Only by remembering, in some form or other, 


Lape : 108, 
can organisms maintain their stability in time” (Pribram, 1962: 1 
109, passim, rearranged). 


We are suggesting that to acc 
we should begin here, and think 
seem to be tacitl 


ount for the phylogenesis of poa 
of the neocortical opetations=whici 
y assumed by those who attack the problem from h 
behavioral or linguistic premise—as instrumental to something muc 
broader and organic than but their phasial symptomatics. 


a i we 
In fact, even after we have probed the archi- and mesgcortices, vi 
have not touched bottom. “In spite of the striking presence of sp 
coding in the central nerv 


ous system . . . this type of coding is a 
the only one. Even in some rather primitive parts of the mamma” 
brain stem, e.g., the reticular formation, some sensory informaron 
seems to be subjected in part to temporal coding” (Kuypers, 1962: 
30f). 


4.23 We shall not re 
concerning the build-u 
implications for symb 


peat here what has already been apk eee 
p of body image and of space image, with the : 
olopoea and, hence, for phasia. Some feature 
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from that material and that appearing in this essay, may now be 
brought together and restated on the basis of our Umwelt matrix; 
and always with reference to the relevant CNS mechanisms: 

1. The I-non-I polarization has its residence particularly in that 
deeper region of temporal lobation where the more archaic pallium 
(limbic structures) and the more evolved pallium (neopallium) con- 
join. Both the discrimination between and the “fusion” of Eigenraum 
and Fremdraum are activated here (fide Kubie, 1953a). Or—there is a 
bridgement between IB on one hand, and IA, IC on the other. “But 
for this, we should be like disembodied spirits.” (MacLean, see note 
14. 
A Symbolopoesis cannot be merely a neocortical function; it is 
profoundly a functioning of this mechanismal totality (cf. Kubie). We 
must expect that dream-language and phasia are organically related. 

3. Insofar as space-time analysis is a neocortical function, the clin- 
ce about man and the experimental ablations upon monkey 


ical eviden i 
nces for us to reject the conclu- 


bear too close an array of resembla l 
sion that the analyses are basically homologous, that cortical topog- 


raphy is somehow functionally as well as cytoarchitectionically com- 
parable (cf. Denny-Brown and Chambers). , 

4. Catarrhine monkeys, apes, and man possess approximately the 
same ratios of pre- to post-central supralimbic neocortex, which sug- 
gests that they should maintain approximately the same balances in 
processing whatever information they receive from the cortex that 
traffics with the thalamus. In these matters, man indeed has a quan- 
titative advantage, by virtue of larger neuronal populations etc., from 
the further complexity of cell-assemblies that this makes possible. 


(Cf. Hebb, 1949, 1959.) 

Of course, this leaves a 
raises some new ones. Rathe 
= tion O 

3. me any a conta behavioral differences arising respec- 
tively from frontal and post-central traumata are very familiar to the 
clinic (and some suggestion has been given, ante). With respect to 
body-image—not only is postcentral (more particularly, parietal) cor- 
tex active in its build-up, but, understandably, in its maintenance. And 


i tistically, we would 
a i able of expressing thought verbally or ari 7 
Wereswe LIT ay a merely from watching each other behave, as to our 


entary evidence, v ; i 
a don a fact this remains true, despite our phasial equipment. There was 
a ti oe ‘the mentations of animals were overestimated, because of a facile 
arith pomrorphitei The reaction—wholesome at the time—against this probably has 


led us to underestimate them. We are becoming more informed as to the factors 
involved, and hence more capable of a reevaluation. 


host of questions unanswered—but also 
r obviously, for instance, apes do “think” 
f behavior can testify.“ 
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hence, under lesion not only is there unawareness of spatial phe- 
nomena (in monkey as well as in man) but unawareness of unaware- 
ness (in man: anosognosia).*? It is the post-central (sensory-projec- 


tive) cortex that is concerned with the build-up of body image (Critch- 
ley, 1953: 225, 232). 


4.3 Functional Asymmetry of the Cerebral Hemispheres 


4.31. General Remarks 4.311 As originally planned, this essay 
was to have considered the topic of nonidentity between the right 
and left neocortices in their contributions to phasia, which has led to 
appellations of “dominant” or “major” for one (more commonly, the 
left) and “subordinate” or “minor” for the other. We decided against 
it, because hemispheral “laterality” is presently undergoing energetic 
research, interpretation is in flux (Mountcastle, 1962; Ettlinger, 1965), 
and the topic at the same time is too important for half-measures. By 


the same token, however, a “minimum residual” must be set down, 
shaped as a “suspended hypothesis.” 


4.312. Were we to commence with rock-bottom fundamentals (and 
the more serious our intent the more necessary this would be), we 
should find that cerebral bilateral asymmetry is secondary upon its 
bilateral symmetry; which in turn is a particularity of the axial rela- 
tions of our physical form as a whole; that to possess a bodily 
geometry which departs from sphericity in such a way that we possess 
an anteroposterior and a dorsoventral axis necessarily imposes 4 
transverse axis which, as it crosses the anterposterior axis, generates 
a mirror-image replication on each side. The geometry of the body 
determines how the organism will interpret universe as Umwelt. Bi- 
laterality in a vertebrate does not necessarily subserve everywhere 
some common functional principle. Possession of two kidneys may, 
so to say, be but an accident of the (mirror-imaged) double body 
architecture—an imposition of solid geometry. The CNS is initially a 
hollow tube, on the mid-dorsal line of the elongate, cylindroid body; 
its mirror-imaged bilaterality is an internal differentiation. (Cf. an- 
nelids, arthropods.) The specializations which accrue along the mid- 
dorsal axis during phylogenesis—tectum, cerebellum, telencephalic 
pallium—are geminal, by virtue of this geometric predisposition. Thus 
the limbic lobe is geminally constituted—yet one-sided destructions 
seem to result in no functional impairment. 


42Denny-Brown and i i 
ster y associates emphasize this point. See his idea of “morphosyn- 
thesis” and its disturbances. i 
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A metallic artifact can be machined to a bilaterally symmetric exacti- 
tude within a very narrow range of error tolerance. An organism is 
constituted of statistical aggregates: its mirror duplication has a larger 
degree of randomness, a lower degree of constraint; therefore some 
degree of bilateral inequality is a rule. In measure, then, as a pair of 
mirror-imaged units become more complex internally, as well as 
Correspondingly complex across their interchange, there is the op- 
portunity—the inevitability, in fact—that they should evolve some 
functional inequivalence. The cerebral hemispheres play back to each 
other information that has already undergone equivalent abstractions. 
This is quite a different matter from a playback between neocortex 


and intrinsic thalamic nuclei. 


4.313 It is not difficult to appreciate the rationale of decussating 
channels, whereby information from a universe situate on one side of 
the body’s midline is transmitted to the other side; and of an impar 


mechanism straddling the midline plane of the body, which inte- 
It is less easy to rationalize the 


grates (cf. centrencephalic system). f 3 
processing of the information gathered from one side by a machinery 
situate almost entirely on the other (it is contralateral). Whatever be 
the complete explanation, it all appears to add up to a correction of 

ult from the fact that, 


the informational “astigmatism” that must res t 
unless a sensitive body is a sphere, information cannot be received 


without some distortion. : , 
In the most primitive vertebrate brains (to say nothing of inverte- 
brates), the mechanisms which embody focalized sensory modalities 
are pairs, mirror-imagined, at their peripheral, receptive ends, and at 
their processing ends are situate on the contralateral sides of the 
midline. The pairing principle persists into the ultimate level of neo- 
pallial evolution. Commissural interrelations—which correct” an 
Otherwise unrelieved contralaterality—have continued to obtain be- 
tween the pairings of archepallium and mesopallium; the great bulk 
ented by the corpus callosum. 


of neopallial interconnection is represen $- 
Perhaps the basic reason for the mirror-imaged doubling by the 


Cerebral hemispheres is the geometric constraint first imposed upon 


a primitive neural tube: Once bilaterally founded, there was no other 
lution. As far as we are informed, we 


Way for it to continue an evo 

See no validity in reasoning that the arrangement represen an 

achisvermenť of masini theoretical efficiency; we can see validity in 

reasoning that once the constraints were set and entered upon; the 
e hemispheres followed from 


Pairing of what eventually constituted th 
the fact of their paired anlagen; and the CNS has “done what it 
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could with the equipment it already possessed.” And we recall that 
such a system is not aiming, teleologically, at an ideal, or maximum 


possible, efficiency, but at “managing to commit as many errors as it 
can get away with.” 


4.32 The belief—the widespread conviction, indeed—that the or- 
ganizing and delivering of speech is a role of but one hemisphere, the 
other maintaining or developing a silence, goes back, as we know, to 
Broca’s clinical studies a century ago. This heurism has been im- 
mensely fruitful, although no neurologist would hold to it any more— 
which conforms with the general truth that the greater bulk of per- 
manent scientific achievement has lain in ascertaining what is not so. 

The evidence leading to the induction that speech resides in but 
one hemisphere comes from the fact that phasia is disordered, it even 
ceases altogether, from traumata to the one but not (or, at any rate, 
less so) to the other. To be sure, a trauma which merely destroys a 
portion of brain mechanism, as with a battle casualty, has not the 
same effect as a disease lesion which not only destroys a portion but 
may poison the remaining, sound tissues. Clearly, in any system of 
relays, the next relay can process only the information it receives. 
If the message is faulty, it is handicapped. At very best, it can com- 
pute-report the faultiness to other elements in the hookup; and the 
whole system may search for a paraphrasic correction—with more OF 
less success. But in either foregoing case, the student infers what a 
normal role must be from matching the totality of a deficient per- 
formance against the totality of a “normal” performance. This cer- 
tainly leads to insights—indeed, it is often the only way whereby a 
clue turns up; yet it has the weaknesses of its own strength. Now, 
any neurologist will point out that the disruption of a complex func- 
tion from a local defect does not mean that the function indicated 
by default actually resided in that spot. It would be quite another 
thing nevertheless were we in a position where we could watch the 
machinery performing normally, and could witness what was actually 
happening here or there. The method of discovery by default, there- 
fore, is a negative one; it is applied faute de mieux.** 


“Sit should not need saying that this in no wise is intended in depreciation of the 
ingenious and thou 


ghtful applications of the method—but for the fine insights it has 
wrested from incomparably the most complex phenomenon known in the entire 
universe, the human brain, this essay (and all others on phasia by the present writer) 
would have no content. The strength and the limitations of the method are splendidly 


exemplified in Geschwind, 1965—which to our knowledge is the most recent and a 
noble land 


le mark along the same pursuit in which the present study is trying tO 
participate. 
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4.33 Throughout our treatments in this essay of neural mechanism 
and behavioral delivery, we have been dogged by the same difficulty 
which affects the professionals of these matters. Suddenly we dis- 
cover that our idioms lapse from a neurophysiology and shift into a 
psychology. The ultimate source of the ensnarement—it is actually un- 
avoidable—is our Occidental tradition of the mind/body problem. 
Thus, “the doctrine of cerebral dominance is based on pathological 
(and not on uncontested physiological) observations; namely on dis- 
_ . Nothing seems indeed to be more difficult than 
f thinking and speaking in terms of a localiza- 
tion of functions, although the facts available admit only of localiza- 
tion of symptoms. ‘Aphasia,’ ‘alexia,’ ‘agraphia,’ etc. are symptomatic 
and psychological, not functional and neurophysiological. The most 
reasonable appraisal, at the level of pathologic behavior, of the sup- 
posed dominance in (usually the left) hemisphere is that it is the more 
vulnerable to trauma in the matter” (Riese, 1950: 61, 65). 

In the monograph just cited—a beautiful and, we believe, un- 
deservedly neglected work—Riese attributes the original “vulner- 
ability” doctrine to Hughlings Jackson (see particularly Ch. XID, 
which has it that the highest nerve centers are at once the latest 
phylogenic arrivals, therefore the least stabilized as yet. (May we para- 
phrase?—evolutionally, the least “seasoned.”) It is a debatable specula- 
tion; we abstain. Riese, however, develops “vulnerability more use- 
fully.4# Toxic agents, for instance, have selective effects upon the cells 
of nervous structures; this is sufficient to localize some dysfunction- 
ings. Other agents may be weaknesses of the circulatory structures. 
At all events, the problem is not that of the individual’s “dominant 


hemisphere being functionally structured in another way, but of 
whether the speech mechanisms, however constituted, are deranged 
from lesions of that hemisphere more readily than from lesions of the 


other. ; 
All of which amounts to saying that, because disturbances to one 
(usually, left) hemisphere interrupt phasia, this by no means indicates 
that the other (usually, right) is failing to contribute, in an equal 
d that quite surmisably it is the 


degree, if not in identical manner; an : t 
method of discovery-by-default which may require a reappraisal by 


those best qualified to make it. 
Some “not so” features will be listed: an 
1. There are no known cytoarchitectonic or neurophysiologic differ- 


ences which distinguish the respective hemispheres. Size discrepan- 


ordered speech. . 
to resist the temptation o 


44He follows Holmes (1947): “introduction to Clinical Neurology.” 
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cies are slight, and so are features which accompany such dis- 
crepancy as there is; and no functional implications are derivable 
from them.*® 

2. Handedness and cerebral dominance for speech no longer ap- 
pear as being correlated. (Cf. Goodglass and Quadfasel, 1954; Roberts, 
1956; Zangwill, 1960. And see note 15.) i ” 

3. Since phasial defaulting due to damage to the “dominant” hem- 


isphere in early life may be recouped by the “subordinate” the latter 
can hardly be a phasial idiot.*® 


4.34 The principal commissure whereby neocortical information is 
exchanged interhemispherally is the corpus callosum—exclusively a 
part of the neocortical evolution. In the most primitive mammals the 
bulk of the post-central neocortex consists of the primary-projection 
areas for somaesthesis, audition, vision, plus their adjacent fields 
wherein the primary information is processed further, to complete 
whatever imagery the animal is capable of. If we treat these primary 
projection areas as points, then the respective secondary processing 
areas would surround them as concentric radiations, and eventually 
must have frontiers which meet each other; thereupon permitting 
some “pooling’*? of their processed information, such as it is. The 
product thus has the character of a transmodal integration. But in the 
most primitive mammals, this “association” cortex is slight and not 
well differentiated. The primary-projection areas obtain their informa- 
tion from the “extrinsic” nuclei of the thalamus. 

_ These neocortical fields exchange information interhemispherally 
via a primitive corpus callosum—essentially, therefore, it is a servo- 


mechanismal channel. In the higher mammals, the “pooling” areas 
increase in size and matching capacity. Correspondingly, the thalamus 
develops its “i 


c intrinsic” nuclei. These “pooling” areas continue their 
interhemispheral exchange. 

Those mammals whose brains have evolved the farthest—the higher 
primates particularly—show a further elaboration in the midst of the 
“pooling” areas of neocortex. This is Yakovlev’s “supralimbic” cortex, 
which traffics essentially intra se only. It handles information that has 
undergone extreme abstraction and is very remote from the other 
end of the processual axis, where the information from the universe 


45Cf, von Bonin, 1962. Geschwind (1965: 275) speculates, though without much as- 
surance, that the discrepancies might have significance. It would favor a theory he 
has in mind as to man’s monopoly of speech. 

46The matter is discussed in Penfield and Roberts, 1959. See also Basser, 1962. 
*70ur term. 
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e-time analyses. There is corticocortical 
ral and frontal supralimbic cortices per 
here is, still is 


is being converted into spac 
traffic between the post-cent 
hemisphere; how much interhemispheral exchange t 
uncertain. 

These differential callosal traffickings appear to explain, in part at 
least, some aspects of the results obtained from split-brain experi- 
ments and lobectomies. The distinction between sensation and per- 
ception has been leached of its meaning at that end of the neuro- 
Psychological continuum which begins in the sensory-receptor organs 
themselves; by like token, perception-cognitions have no delimiting 
boundary; and, in measure as supralimbic functionings become 
Powerful, conceptualization (“gnosis”?) emerges. We can see why 
Goldstein appraised the primary analytic fields as more peripheral, 
those of higher orders of abstraction as more central. Furthermore, 


conceptualizing requires the feedbacks of memory. 
of knowledge. That general 


With this, we have reached a frontier e 
area of the supralimbic cortex, identified variously with or as Wer- 
nicke’s area, angular and supramarginal gyri, Brodmann 39 and 22, 
appears, as we have noted, to traffic but little if at all, across the 
Corpus callosum. Stereognosis, autotopognosis are “lodged” contra- 
laterally in the hemispheres, but their spheres of recognition end, 
severally, at the body’s midline. It is as if, so to say, nature had 
anticipated the split-brain experimenters by supplying a built-in case 
of it; if nevertheless we normally effect a total, integrated space-time 
continuum, perhaps Penfield would attribute it to the centrencephalic 
system. 

And perhaps, further, here i 
phenomenon—the so-called 
Phere. A trauma in the region © 
Or an electrostimulation there, 1n 


a gestalt—an object is recognized, : 
and attached to y This occurs (usually) in the left hemisphere but not 


in the ri 5 t is, that area where space-time becomes 
AA Amie concept (“table” possesses a very definite 
Configuration, despite its indeterminate latitude for af shape, color, 
texture etc., and also a considerable background o unrelated con- 
texts, but devoid of any temporality; 5O debate exploit It as 
a metaphor) must remain underanged, if | am to focalize this into a 


A A oe k lization.” And if m 
Sonic, a ph icized, seriated program—a verba 7 
phoneticized, me suddenly, | cannot summon the 


“dominant” f fail 
nt” hemisphere falls A a : 
Other to deliver it joa matter if the “subordinate should contain all 
the requisite information in archivo). 


s a clue to that very familiar, yet strange 
behavioral “dominance” of one hemis- 
n of the angular and supramarginal gyri, 
terrupts the effective completion of 
but its name cannot be recalled 
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After all this has been said, the fact remains that there gate 
quasi-equivalent computers, structurally a pair of pros Ai eae eet 
receive identical information from thalamus and limbic sys a a g 
they can intercommunicate, play back to each other arean n 2 
system of constraints which is a property of their organiza } ee 
so they can match their computings, whether at the — pai te 
projection or that of recondite abstraction. (We have je , tha one 
2, that a living system called a CNS rane: a degree of cer y 
of random error by multiple computation. , ; 

Surmisably, we should have less, not more phasial power 4 = bess 
hemispheres behaved as a two-barreled shotgun, instead o el 
they do. To argue from analogy (since now we cannot ripen m 
speculative realm), our cognition of space-depth is due to t aes 
that our occipital lobes must process slightly contradictory eo 
from our retinas. By analogy, the gestalt of symbol represents ae : 
ings at a very high order of abstraction of information. The sere pa 
to a literal space-time are loosened—prerequisite to conversion A of 
in grammarized utterance, to the concretenes of another kind z 
here-and-now. In the midst of the whole course, where the se nage 
of space-time are the loosest, the two hemispheres seem to be se 
of phase”with each other. Perhaps it has been a requisite for symbol. 
4.35 We resume a topic mentioned, then abandoned, in section 
2.6. 

The relations between bra 
particularly, thalamocortical t 
Corticocortical traffic exploi 
are, of course, simplistic ch 

Over the phylogenetic c 
series of levels of transmo 
these two principles or sy 
achian, the protomammali 
we may witness a successi 
mal Organizations, while r 
Proceed to add on a furt 


in stem and the cerebral hemispheres— 
raffic—are essentially projection systems- 
ts the interconnection principle. (These 
aracterizations.) e 

ourse, the vertebrate CNS has effected a 
dal information integrations by ee 
stems. Confining our attention to the i 
an, and the advanced mammalian leve 5, 
on of devices wherewith this series of pre 
etaining the phylogenically older ones; ye 
her device for carrying the abstracting to s 
new integrative level. In so doing, an earlier system becomes nit 
part in a later and more embracive whole. The new whole is ar 
by a new body of information constraints (cf. Quastler, Prosser); t 
parts alter their own constraints in conformity with the new couplings 
established. 3 

We may attempt to summarize the evolution of the capacity in the 
vertebrates’ CNS to query an Umwelt in this fashion. 
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ccessively adding in the 


1. The selachian gathers information by su 
” Some interconnective 


Modalities of “audition,” “olfaction,” “vision. 
association-processsing occurs in the dorsum of the encephalon; 
there are servomechanisms; assuredly there is also “feedback through 
the environment as an analog of brain functioning,” as suggested by 
Bishop. Such “image” as all this must effect, can hardly have back 
of it any fine-grained detail; as the animal approaches its prey, the 
image must increase in intensity—as symptomatized by the animal’s 
Mounting excitement—but hardly in novelty. 

2. At the reptilian level, an additional processing commences, 


which achieves full development at the mammalian level, by virtue 
of a “limbic system” 


of an archi- and a mesocortex; that is, by virtue 
(in MacLean’s sense). This development, structurally, remains essen- 
tially the same in the mammalian order, including man. It is capable of 
quite a variety of organizings, which register as the repertoire of emo- 
tional states which seem common to mouse, cat, monkey, man (see 
note 14). If we allow to the selachians a certain degree of cross-modal 
Perceptive association, at the mammalian level this is retained; but we 
Now have also some cross-modal cognitive associations. The texture 
of the cognitions must depend upon the deliveries of the archi- and 
the mesopallium, but further, upon the efficiency represented by the 

egree of néopallial development and its relations with the more 
Primitive pallia. 

Now it becomes importan 
Ceptive-cognitive analyses an 
tions. When a brain casualty is t 


sh between sharpened per- 
capacity for conceptualiza- 
his capability in discriminat- 
ing by touch between the embossed outlines of amen, m 
igures, it is a matter of literal and concrete spatia cognition. e 
(or a sound individual or a monkey) is tested to see w SIREP de can 
first effect a perception-cognition of a: garain figure: by’ vision, and 
en recognize the same by touch, he is being guens ogee car 
Pacity for extrapolating from a spatial analysis (cognition ich has 
atial analysis (cognition) 


been f dality to a SP 
e modality 

which be ted by another, by enlistment of memory engrams. It 

is this sort rire po believe, that Geschwind discusses as cross- 


madal transfer. al 

ih E 

Toia A kA level of abstraction and integration; 

and here we encounter another instance of ae m a ant 

indicates as our lack of knowledge about bri or 9 af Feta for 

Passing from one level of organization to one oi next-higher order. 
e have now passed beyond cross-modal perception-cognition trans- 


t to distingui 
d enhanced 
ested for 


ects a conjunction of word with 
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7 è symbolize either Pask's “packages” or neuronal aggregates function- 
ing as some kind of unit; e.g., thalamic nuclei or neocortical nets or regions. Double- 


headed arrows: two-way channelings; single-headed: one-way channelings. a: 
Interconnections. 


> y be equated with thalamus. Ex: extrinsic nuclei. In: 
te Í primary Sensory-perceptory projection regions of the neocortex. 
I: regions of further, derivative analyses. SI: supralimbic Cortex. All three diagrams 
neglect Quastler's Principles of relational increments (1958a: 39. And see our 3.23). 
ff. Figures a, b adapted from his Figure 3.) 
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fi sales ant : 
er to a cross-model conception transfer. This is quite a different 


matter. 
d And, as we have come increasingly to know, since von Senden’s 
‘ed (if not earlier), this capacity does not have to wait upon a full 

attery of cross-modal perception transfers before it can operate with 


full power of its own. 


4.36 GR have reported (1961) a most suggestive case of a ten-year- 
showed subnormal capability for 


old boy who, normal otherwise, 1 ality | 
reading and writing. Purely psychological blocking was readily elim- 
inated from the diagnostic possibilities; they concluded that the dif- 
ficulty represented a genetic fault of ontogenesis. He read slowly, 


Using his fingers to follow letter by letter; had little trouble with long 
Words but difficulty with three- or four-lettered ones, often reversing 
some of the letters. Clinically, he showed confusion in seriation when 
asked to recite a set-series (€-8- months of the year). In space analyses 
Other than those of spellings, he also showed right-left nonorientation. 
He had, that is, weak ability for translating symbols deriving from one 
i modality into those from another; especially, for converting 
Poken symbols i ritten ones- : 
And ck rae the difficulty stems from a failure on the part 
of the two hemispheres during postnatal maturation to achieve cri- 
terion in the ratio of functional asymmetry between the hemispheres. 8 
‘The cerebral defect may be related to a too close similarity of func- 
tion, that is a lack of asymmetric the two hemispheres 
(0p. cit. p, 241). 
se ca the boy (and 
ably far more frequent , 
ts palace level. dagen fe ee of phasia 
F a . 
_In the light of a hat ee bess said hitherto, however, this ob- 
Jection cannot be final. On grounds of systems theory, we recognize 
that the fravieformattons of a system guch as occ! pena living 
System matures, are not linear, catenary, + oe ee 
hat is, during the course of ontogenesis Of the wae pew WE 
do not have ko wait for the completion of a lea soaps vee 
S€riatim. It is empirically established, for instance, = child is 
‘Peaking long eine one hemisphere becomes completely doe 
may care to give this term. Space 
% h ontogenically and phylo- 


inane : 
—whatever meaning W 
ell be, bot 
ssumption that handedness and 
n stand without this propping.) 


al function of 


the authors stress that his condition is 
than it is realized) was quite capable of 
the dysfunction appears to 


an P 
alysis of some degree may W 
“Ph i heir a 
Ta „ng aside thel 
seology ours. (We are setting pal point ca 


asial laterality are related: Their P 
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genically, prerequisite for the evolution of jane albeit so merar 
“idea of space” may be years in the offing. Indeed, a ws = S 
the speech function participates in the playback whereby cog 

tinues into conception. - 
pe we cannot a too many times that we shall naer H 
lock the riddle of the phylogenesis of phasia by searching E š 
one key factor. “We've got to return to the concept of gesta : if 
constellation of events, in time and space.” But for the supra = 
neocortical expansion, the further expansion of Pa aE a AE =A 
cipital differentiation within it, plus the asymmetric playback a H 
the two cerebral neocortices we can say with assurance that the 
never would have come about the conceptualizations, the semana oi 
the grammarized encodings of phasia. If there had never — 
the lowering of thresholds, the phonic facilitations, perhaps even t 
shiftings in the inhibitory role of cortical mechanisms, the alee 
of speech would never have occurred. Again there comes to min 
Ashby’s profound and incisive remark, “There are complex systems 
that just do not allow the varying of only one factor at a time—they 
are so dynamic and interconnected that alteration of one factor im- 
mediately acts as a cause to evoke alterations in others, perhaps in a 
great many others” (1963: 5). We need add only that among the 
factors mentioned above, no one of them can be selected as having 
a chronological Priority and therefore as the cause which evoked 
the others. And even if that were possible, once the set of factors was 
in process of changing, each member became a cause to all the others, 
and all the others converged to change each and every member of 
their configurations. We must pursue constellations of events. 


5. AN APPENDIX 


Some comment on co 
able, 


is ab 


Mparative volumetrics of the brain is unavoid- 
if for no reason other than that endocranial capacity of fossils 
out the only datum which fills the gap between anthropoid and 
Homo. Taken out of all context, the gap seems spectacular; and this 
subjective impression has induced some students to appraise the 
cerebral expansion of man as anomalous, even “explosive” (the ad- 
jective has been applied); whence the further deduction that some 
great “selective pressure” had developed; which has led to further 
speculations as to what it might have been. 

49Fremont-Smith, in 


“The Central Nervous System and Behavior,” 2nd Conference, 
p. 99. Quoted out of context, but without misapplication. 


— 
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This note is directed toward a correction of this chain, of which 
every link is without substance. 

The human brain contains about 10° or 2% cells, and its total 
weight may be set here at 1400 g. Let us arbitrarily assume the weight 
of chimpanzee brain, 400 g, as the quantity antecedent to homination 
—-since it is the ape-to-man gap that has led to the above-stated ap- 
praisal. Let us assume further, that cell sizes and their aggregative 
density remain constant throughout the phylogenesis. This assumption 
is quite false; but when we drop it, later on, it will only strengthen 
our line of argument. 

Then a 400 g brain would have contained 21+ cells. This means 
that, from some period in the Tertiary to the advent of Homo sapiens 
(or of Rhodesian or Neanderthal man) in the Pleistocene, less than 
two further mitotic divisions added to a basis of 31 would have been 
adequate to bridge the volumetric gap between 400 g and 1400 g, 
and a temporal gap of more than a million years. If, in addition, we 
were to start with the chimpanzee’s seven-month gestation, and raise 
it to the human nine months, we would have allowed the requisite 
ontogenetic time without altering any physiologic tempos. 

A number of years ago, We attempted what was to have been a 
first study of the brain-weight/body-weight ratios of mammals, with 
particular reference to the primates, in order to reach some judgment 
as to man’s place among them. The study (Count, 1947; see Scholl, 
1947) was tellingly criticized by Scholl—deservedly so (indeed, Scholl 
was more graciously restrained than he need have been), for it had 
attempted a statistical treatment that was to have made its point in- 
telligible to the nonstatistically-minded student of human evolution; 
it failed to meet statistical criteria and it was also too recondite for the 
readers jt sought to reach. Nevertheless, we believe its core idea to 
be sound (although here we must aot oy in —— > 4 sO, 

> es as havin rain 
then among primates man plac s bodily size, while extant giant 


to be e ted of a primate having hi ; 
apes palais rather a “microcephals” of the Primate Order. (In- 


: developed would assign to Australopithecines, 
ee n weight of 600 g, a body weight of about 
20 kg. Buettner-Janusch [1966: 146] assigns to them a weight of 25 kg) 

Let us recognize that the ratios of brain weight to body weight 
among mammals have often been studied under erroneous assump- 
tions (e.g., by Dubois). But the volumetric or ponderal relations are 


there nevertheless. And if we recognize that an individual organism 
is a system, and its brain a particular “package” within that system 
(Pasko. then we cannot avoid the conclusion that its spatial totality 
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reflects one aspect of its substance for processing the information 
it will quest for at any time within its Umwelt. The brain as a machine 
is a summation of many variables. In the “sequence” Tarsius—Cerco- 
pithecus—Anthropoid-Homo some of the variables may diminish, 
others increase. 

Brain size—volumetric, ponderal—is, so to say, an envelope of 
variables. Provided the variables are of a certain configuration (e.g., 
let them be the consequence of the DNA programming that is dis- 
tinctive for Homo), the total quantity of material involved may have 
a wide range of tolerability. For example, in Homo, a brain of 2000cc 
and one of 1000 cc may function on a par; it is, on the other hand, 
imaginable that 1000 cc in Sinanthropus was below this parity, because 
such features as we shall mention shortly lay in Sinanthropus outside 
the range characteristic of Homo sapiens. But it still holds true that 
there are physical limitations to what neurons can do, which are 
functions of spatial limitations. An insect brain is tiny; in spite of its 
much smaller neurons, it cannot approach the cellular populations 
contained in a vertebrate brain. The neuron cannot develop a great 
arborization of dendrites. The vertebrates are unique in their device 
for introducing a circulatory system into the very interior of their 
nervous structures, thus providing eventually for an indeterminate ex- 
pansion of neuron populations and therefore of available choices. 

Between the brains of ape and man, there exist many differences of 


cytoarchitectonics which, althou h thei ifi i the 
behavioral deliveri $ fee meaning ifor 


be meaningful someh 


The average si agranular, konio- 


i ; y constant ratios, 
screpancy lying between chimpanzee and man. Cell 


T: : upon a brain weight 
of 1450 g; while in the chimpanzee there are 5.5 x 10° cells upon a 


brain weight of 350 g. Rather obviously, the discrepancy lies not sO 


pulation in man but in the 
spacing—which would allow 
presumably more latitude of 
fferences, details show lesser 
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discrepancies; they appear, however, to add up. The primate neo- 
cortex has developed the very effective supragranular layers beyond 
those of other mammalian orders. There is but a slight absolute in- 
crease in the thickness of the isocortex from Tarsius to man, while 
the body weight has increased enormously; so that in fact, the ratio 
here strongly favors Tarsius over Homo. Within this thickness, the 
granular layer remains approximately constant (it diminishes slightly 
in man); absolute supragranular and infragranular thickness together 
increase but slightly from Tarsius to Homo; they appear to maintain 
a steadiness of ratio between them. 

If to these overall differences are added the greater regional dif- 
ferentiations in the cytoarchitectonics of the neocortex, from Tarsius 
to Homo—the laminae differ statistically, in relative sizes of their 
cells, etc.—we arrive at a set of structural configurations which, al- 
though undoubtedly not exhaustive (and pace biochemical differences) 
may be summated as major differences in respective brain weights. It 
is a problem of holism. And these differences are in their turn but a 
partial product of the total differences in bodily dimensions and in 
Gooddy’s “clocks.” We daresay that only a primate of man’s system of 
“clocks” could have developed a brain capable of phasia. 

Throughout this essay, references to ontogenesis have been held 
to a minimum, because it is a speculation in phylogenesis. But the 
further the probing into an evolution, the less possible this becomes, 
for the obvious reason that, say, the differences between a chimpan- 
zee and a man are occurrences, not states. The occurrences are the 
Processes of ontogenesis; an adult is but the terminal expression of 
e happily, while this essay was in its earlier stages, there ap- 
wees AA U superb study on the “biological foundations of 
language” (1967), which very effectively ER these page 
Certain features apply lad a a we have just been dis- 

i it. pp. 170-175; pp. 67-71). 
a endl ontogenesis has a time span of 18 years; that 
of a chimpanzee, 11 years. Converting from sidereal time to biological 
time (cf. Gooddy’s “clocks”), Lenneberg shaw that at birth the 
i y has approximately 60% of its definitive 


. ' in alread h 5 
chimpanzee’s brain a %. The approximate weights are, 


P F ts has less than 25 ; ; ; 
endai ee 350 g. A chimpanzee’s birthweight is about 


Y that of man; the respective adult weights may be taken as about 


47 4 kg. 
By rd ehidhood—respecively, 4 and 7 years—man has caught up 
with ika chimpanzee in terms of percentage of definitive brain weight. 
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The two animals follow an identical schedule of percentage increment 
to body weight, when this is referred to biological = esas 
At birth, the mitotic dividing of brain cells has practically r : 
The growths therefore reflect increase of size in the ie 
selves and their population densities; at growth terminal, we 
the quantitative differences given in Shariff’s data. atte 
In man, onset of language Lenneberg sets at before age 3 year y 
the chimpanzee, of course, it never occurs. In a human nanocep A 
language onset occurs after age 6 years. At time of onset, the splice 
child has a brain weight, approximately, slightly less than 1100 g i 
nanocephal, approximately 350 g. But histologically, the cortica S 
sizes and the population density are within normal human range. T : 
number of cells therefore is very much smaller. Yet eventually, all S 
them acquire the rudiments of language, including speaking m 
understanding, and the majority master the verbal skills at least as we 
as a normal 5-year-old child (Lenneberg 1964: 84). 


EPILOGUE 


In this essay, we have sought to show that the phylogenesis of man’s 
most distinctive property need not be altogether a permanent riddle. 
That it is a highly speculative essay, is obvious. We have sought, 
not so much for clues to the solution, but for clues to the clues. 
In the long run, it will not matter if the 5 
prove untenable. All that may be expected is that the argument will 


have indicated with a minimum of error the direction which the 
query itself must take. We shall ask for nothing more. 


speculations themselves 


SUMMARY 


The process whereby a certain primate line underwent “humaniza- 


tion” is a cardinal problem of anthropology. Process and problem 
must be viewed as holisms. 


Within these, the phylogenic emergence of “phasia’—the speech 
netion—is of cardinal importance. Anthropology has made no note- 
worthy contribution to its elucidation. 

Despite the obvious impossibility of ever finding fossil specimens 
of speech as accompaniments of palaeoanthropological recoveries, 
intellectually valid speculations are feasible, from the findings of zoo- 
semeiotics, child development, clinical, and primate-experimental 


fu 


AN ESSAY ON PHASIA 279 


neuropsychology. For, phasia must be assumed as a Weiterbildung 
in evolution upon whatever brain mechanisms and their functionings 
operated at a subhuman primate level. This essay, however, omits 
discussions of zoosemeiotics and the genetic psychology of children. 

Phasia is assumed to be an ad hoc coping with situation as the 
organism analyzes the situation. This at once places it as an exercise 
of information ecology (in contradistinction to the energy ecology, 
which is the conventional meaning of ecology). A matrix of ecologies 
is submitted as a base upon which to apply information theory and 
systems theory to a treatment of the living brain as a unit of discourse 
within a “self-organizing system.” 

The vertebrate brain obtains an adequate degree of certainty out of 


randomness by multiple computations which it then matches. Its in- 


puts are multimodal, wherefrom its possessor determines novelty and 


redundancy from messages. The vertebrate brain-as-machine combines 
projection arrangements with intercommunication arrangements in 
its couplings of neural networks and circuits. These principles are 
traceable throughout the phylogenic course, from selachians to mam- 
mals. The course expands from transmodal perception associations 
through cognitive integrations to the eventual “transmodal conceptual- 


izations” which are the essence of symbolopoea. 
suggested. Neural networks compute 


A neurological sequence is suggé 
“universals” at least at the amphibian level; they appear to possess 
this as an intrinsic property at any level. The limbic system of mam- 
mals performs at a more abstract level. The neocortex carries abstrac- 
tions to a conceptive level; it plays back to the limbic cortex (and 
th acks). 

i ale = is a in the essay as one of space-time 
analysis at successive abstractive levels, which have been phylogen- 
ically determined. There has occurred a gradual resolution of a body- 
schema orientation, which becomes the referent for an Eigenraum— 
Fremdraum definition. The process ocet long before the human 
level is reached; phasia becomes 2 kind of oo conclusion or a 
final Weiterbildung of the process. The capacity tor analyzing space- 
time operates within an Umwelt that does not necessarily involve 
members of one’s own kind; phasia represents negotiations with an 
Umwelt composed of one’s own kind, and who reciprocate by using 
a ah epilepsies, etc: appear to give substance to this 
view. The view seems to elucidate also the ontogenic scheduling of 
phasia. Some notes on the comparative cytoarchitecture of neocortex 
in apes and man suggest that the respective volumetrics of the brain 
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summarize—they are an “envelope of systems’ —differences lodged 
in the respective DNA codes. This emphasizes relational differences 
rather than featural differences. 


The essay seeks, not for clues to the emergence of phasia, but for 
clues to such clues. 


NOTES 


5 me 
1. Boltzmann in 1894 characterized entropy as related to “missing information” — 
“inasmuch as it is related to the number of alternatives which remain possible to 7 
physical system after all the macroscopically observable information concerning 
has been recorded.” (Weaver, 1949: 95 n) Mathematically stated, 


entropy = k log D 


where k is Boltzmann’s constant (for its derivation, see any textbook of physics) and 


D is a measure of disorder. Statistically, disorder is a state of randomness, that of 
“high probabality.” Then D—1 becomes a measure of order; therefore 


— (k log D) 
expresses information, or “negative entropy.” 
See further, Schroedinger, 1956: 67-73; Cherry, 


1957: 212-216; Quastler, 1958a: 21; 
Wiener, 1954, passim; 1949, Ch. Ill; Weaver, 194 


9: 95 ff. And see Note 3. 


rous varieties of cannibalism or slavery. The “lactation com- 
Plex” (Count, 1967a) could be treated in like manner; here, the mother-offspring 


Perhaps it needs stating that the behaviors of an animal within IA and IC respec- 
tively are distinctly different, yet without the animal's being “aware” that they T 
age in dialogue with trees or rocks (lthoug 
do—in primitive rituals, and also at highly 
etry. In the case of man we may presume that in early 
childhood there exists an as yet undeveloped capacity of distinguishing between 

a i ; but when at maturity this has developed, te 
exists a positive capacity for confusing or reamalgamating already differentiate 
categories, 

There is a further distinction between A and C which is fundamental to culture. 
The complexity of the physical universe, as far as we know it, is constant; science 
merely continues to discover that it is more complex than hitherto realized. The 
complexity of the human social universe continues to become genuinely more con 
plex. At the descriptive level, which is where the culture historian operates, this is 
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obvious. It can be rationalized further, however, under the analyses of cybernetics 
and systems theory. For the evolution of brain mechanisms has entailed increments 
of constraints, of degrees of freedom of choices, readjustments in positive and nega- 
tive feedback, the opening up of previously closed systems of behavior sequence; 
shifts from simple-probabilistic to highly complex-probabilistic systems (Beer’s term- 
inology). 

The logical principles involved, however, do not constitute a nova. The social uni- 
verse of any mammal is genuinely more complex than that of a lizard. If the social 
universe of Homo erectus was indeed more simple than that of a Bushman (quite 
Presumably it was), then this would be a rough measure of the difference in the 
evolutionary degree of their respective brain developments. This degree of difference, 
on the other hand, does not obtain between Bushman and European—both speci- 
mens of Homo sapiens. By like token, Bushman speech is essentially as full-statured 
as Indoeuropean; whatever their differences of complexity, these are not at all of the 
same order as between the supposable “archaephasia” of Homo erectus and the 
definitive phasia of Homo sapiens. 5 r 

Environments A and C are, obviously, spatially and temporally intermingled; they 
are negotiated via the same sensory reception and motor programming. Despite this 


act, even at the level of nervous system they are far from identical. f : 
o not reciprocate as an identical pair. To the 


Fo i i ironment di 
estans et aoe primally in its DNA schedule; the physical 


Organism, the exercise is a coded one, i 
universe remains “indifferent.” And it is a “constant.” All negentropy or anti-entropy 


ithi i i lationship is a “monologue.” Per 

Occurs within the organism. In this sense, the re s onologu T 
contra the organism ae its C-environment constitute a dyad. There is a “dialogue 
between paired identities. There is a “mutualism.” me 
Let this mutualism be spelled out further. Its character can change in time, for 
both members of the dyad are systems whose variables or functions change—a 
ivi i tive cases: 

Property of living system. Here are some illustra tn oo thas 
(1) tietation cone. (Mother: infant) The early and principal objective is the 


i ism-or-system to another. 
va from one conspecific organism e ] 
“ple eTe mogeneous. The information which “rides” the 


The ener ce is complex-ho! ; 
energy ie comanlechaleragen ott programmatic, = The members of the 
dyad i i ivalently (cf. Count, 1967a). _ Tan 
D cate, ER =h Enfer is negligible. The essential objective is mechanical 
transfer of (1/2 “ag dyadic) code. But the transfer has no intrinsic effect upon the 
transaction (a unique bail The transactors are reciprocating equivalents, but non- 
identical. But the ontext of the transactors are reciprocating inequivalents. i 
(4) Language instruction. The case resembles, though but PENTRU the preceding. 
he transactors may also be reciprocating equivalents (two adults). 
he scope of this essay to an account of the origin 


3. It were unfitting to extend t f is placed in a somehow culminative 


of livi P £ ince phasia itsel a 1 2 
see fine system paged sae ebatinuum, its logic may be pursued, if desired, 
along an anti-e 1964a; Yockey et al., 1958; Prosser, 1965. 


int ing: 61; Quastler, SR oe Ye aaa 
The “order en rder” principle carries through nucleic acids, proteins, living cells 
cell associations, cells yet more elaborately S me z man 
this la . at 
ie ene ie ep by A D Walser! for mpl of ane 
Mission the functions of a nervous system are already ip erent oen in age ulars, 
where metabolic gradients, phase differences, fmen ma ility, e errak a 
Ore-runners of a PENUS system, with no marked break. Pii aeda ‘d duck : 
of a chemical transmission system in terms of the oupi o he cu e vand Pe ess 
glands, chemical activators in the blood such as ates k ph > Tabi ilir Ore 
Molecules by other large molecules such as antibo He r pomaga ulin, or pro- 
tei A illustrate that there are many other channels of transmission of 
teins by DNA-RNA, illustr; em. A further argument suggests that an autonomic 


information besides a nervous syst 
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system and its control of the inside environment was oy wp a caita! E 
system, and leads to the conclusion that the reference frame of a T ee 
environment comes into existence only through the pees ay of Ae aia 
ceptors, a central nervous system, and a language, which make He f cree a 
must map the ‘inside’ environment as a Projection outside’ we S, e a ibis 
How neurons process information can be dealt with no more t an amon E 
essay. (Some features are sketched in Count, 1968a. Consult: Bis Dp ae au 
1962; Brazier 1952, 1964; Bruner, 1957.) How nervous networks edit in Se ae 
functioning of reverberating circuits, comprise a special and large body o 
consult, however, von Foerster, 1960a, 1963; Pitts and McCulloch, 1947. eee 
Wells’ statement (discovered only considerably after the formulation of our m 
ties up the following relevent essentials: i i 
(1) The nervous Eton is but one specialized instrument for relating toa age 
It follows that it is subordinated to a particular set of constraints, which confine 
degrees of freedom of choices. 


i of 
(2) Implicitly, its information processings must be expressable as an interplay 
digital and analogical computations. 
(3) There is an adumbration of the course whereby environments B and A men 
differentiated. A certain phylogenic priority goes to environment B; and we hav 


hint as to the ontogenic course whereby Eigenraum and Fremdraum become dif- 
ferentiated. 


For our appreciation of the “ 
that man never succeeds in co 
bold to say that, despite his s 


grass roots” of phasia, it cannot be overemphasized 
mpleting this differentiation; indeed, we would oo 
uperlative neocortical expansion, his diencephalic an 
limbic mechanisms anchor him down quite as securely as is the case with the allo- 
primates. The visceral beddi 


ng of symbolopoesis may be appreciated from Kubie, 
1953a, b, 1955b, 1958; MacLean, 1949, 1954, 1955, 1958. 


, with the hope that they might b 
some kinds of thesaurus; 


with we might extrapolat 
been followed notably b 
and cooperatively, 


attempt to construct a model where- 
human structure. This procedure “9 
by Hockett, and by Altmann separately 
We have chosen, instead, to 


probe the biological mechanisms whose exercise re- 
sults in the behavior, Consonantly, we have adopted the postion that it is not traits, 
but systems, which evolve. 

Strictly speaking, of course, a “system” cannot “evolve” unless its details alter 
somehow. We need details. The palaeanthropologist can do no more than uneart 
fragmentary ” systems.” Systems are inferred. This essay, moreovely 
is not addressed to systems theorists (however welcome would be their reading of it) 
ndred minds. OS 
dication as to why we are neglecting “natural selection 
ate: Students of human palaeanthropology frequently in 
r a presumed trait change: “Selective pressure” (they ed 
say) favored the reduction of canines with the invention of weapon-tools, and/or the 
discovery of fire. And so on. 


We shall state our criticism 
trap of 


€ or interpolate to the 
y Hockett and Ascher, 


noise.” 


principle is at issue here; wherefore, a further remark. The age 
tools-fire’” ensemble is being used here merely to illustrate an established way 
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ch is at variance. Because we are considering 
with the constraints which are the properties 
taken discretely (Quastler, 1958c: 400; Prosser, 
“universe of discourse.” In cybernetic 
bout the variables and their rela- 
an “identified universe of 
ches of this essay do not 


thinking, with which a synholic approa 
systems, we are very much concerned 
of a whole and not those of the parts 
1965: 366 f.). But we must first establish our 
dialect, this is “the totality of possible assertions a 
tions to one another.” (Pask, 1965: 29). And a system is 
discourse” (op. cit. pp. 33, 29). We believe that the approa 


violate this prescription. 

On the other hand, “tooth,” “tool,” “fire” may be considered unitary variables 
within three respective systems; but the information content for the connections be- 
tween them does not exist, other than as it is invented by the student. What is the 
“identified universe of discourse’? s 

Per contra, we can attempt for the time being to follow the evolution of systems 
without involving ourselves with questions of their adaptability to environments—of 
what compelled them to change as they did. Theoretically, we cannot maintain this 
position permanently, for the cybernnetics of living organisms relates them to the 
ambience of their inputs and outputs. We treat them as self-organizing systems—by 
permission of Schroedinger's order-from-order mechanism—but we remember that 
this abstracts (see Pask, 1965; von Foerster, 1960). 


And unavoidably we use “system” in two utter! 
of anatomy and physiology (“central nervous system”) and that (or those) of systems 


theory, cybernetics (“self-or; anizing system”); even simultaneously—when we con- 
template te CNS DERE We hope it does not lead to ambiguity of presenta- 


ly different technical senses—that 


tion. 
5. Pask (1966: 12-14) has spelled out the properties of biological fabric from the 
cybernetic standpoint: iologi i i 
4 à development, biological fabric becomes parti- 
1. As a result of maturation and deve OP dividual, a tissue, a region of the 


ti x . (such as an in 4 acl 
en Tota ee pare of hbe is that which embodies the minimal com- 


brain). Th ini 

. The minimal package | system that embodies one con- 

o i . amely the control sys em tha n 

tee eae oe meet aie ‘neared multiples of ‘minimal packages’. . . .” 
i ctivity restriction. . . . This limits 


trol unit. All viable packages . - 1 
i ithi i f fabric, there is an a t . 
fie ie nn poe may be applied to a certain maximum value and 
hat capability of the sort that is known in the specific 


imposes a limited data processing 
n 
nifest the property that the rate of 


sensory motor systems of man. bric also ma 
3. Certain types of biological i lue. This sort of fabric embodies those 


Operator application has a defini 
control systems that are ‘active’ cont fe 
drive of many animals and the minimum ra 

i i i on. i 
entails ghar print a te STC er 
bodied in it will decay unless they are Oe leh ‘the sense of Ashby and the stable 

“5. Biological fabric is malleable or adaptable in e 

configurations are goal directed control systems. 


trol systems - - 1 
sak y at which man must receive data from 


lications are required in order to 


“6. [Proceeding beyond No. 4) r More stable physical configurations are 
maintain a stable configuration of 1a? ™ hations as well as being, by definition, less 


; ee forma x A 
less. feadily modified by relevan nia; tliat is, more stable configurations have greater 
Sally reeled by hea No 7 and a No. 8; they would need inclusion were our 

i ask lists P 


with operational applications.) 


study electing to proceed 5 
istinctions. , i 
orthy disti “memories.” (This really is at variance 


There are further notew' 

a have no i 

(1) Artifactual computers actually tion about “memory”—nor are their respective 
do is process ciphers. Mackay is 


neither with RWB's nor Pask’s shat these computers 
uses of the term in conflict.) Wha g” by computers is “poetical talk,” “ani- 


h P rin 
tellingly severe about this; the “remembe 
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mistic superstition.” The confusion is one of logic; eventually traceable to hao 
behind the mind-brain controversy. “The undeniable dualism of human i ha 
of ‘aspect’ rather than ‘stuff.’ Mental and physical categories are ee as 
mentary, and careless mixing of them can lead to nonsense. . . . Some cama Tas 
for computers are nonsensical in this respect. Neither brains nar mpun os 
physical systems) think, feel, perceive, decide, etc. These are the activities o ee 7 
not of brains. This does not mean that the artificial production of conscious aan 
is necessarily impossible, but only that it is not guaranteed merely by yee ae 
of conscious bodily behavior; even our ability to specify the requisite behavi 
mains to be shown” (Mackay, 1965: 331 f). a 

By corollary, perhaps, the capability of “recalling” has never yet been built mo 
the “memory” of an artifactual computer. Moreover, even if we knew in comp ae 
detail how the brain is organized, and could incorporate into a model even ries 
information is furnished by the proteins, the model would at best but aimi z 
human intelligence. “If we did have design principles for an intelligent artifact, thes 


Principles might be radically different from those incorporated in the human mech- 
anism” (Maron, 1965: 122, 125 f). 


(2) In characterizing any living system 
Schaffner, 1955: 17); there is no comp 
artifactual computer was constructed. 
dimension of the character of a living 

This has been studied and repeatedly 


, its history must be included (cf. Mayr, in 
arable relevancy in an account of how an 


That is to say, hysteresis is a determining 
system. 


e quite possible fi 


Bini n of organic mole. 
variations of the environment. Yet t 


are as slow as to requi 


f could replicate itself, once it exists, theoretically 
is not beyond constructing. But it 


which would “create” itself, (Blum, 1961: 475), 


6. Usually the C-universe of any animal is comprised of conspecific individuals. 
his need not be rigidly true. In general, if the codes of two individuals have som 
viability between them they bi i 


had to le 
» in fact, extends to co 
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genetically, the ingredients of a common code. But a mother and infant establish 
dialogue on a basis where this code-in-common stands at two different develop- 
mental stages of configuration. This same principle is exemplified by the general 
capacity of the brain to make mistakes and, connotatively, to “make choices over a 
range not accurately defined.” (See Bishop, in the main text, 2. 6). 

7. “The optimum amount of redundant information will be not that which makes 
all errors vanish, but that which minimizes the sum of the cost of errors plus the 
Cost of redundant information, plus the cost—in information units—of error check- 
ing. . . . [An organism] will commit as many errors as it can get away with, and 
use the minimum of redundant information needed to hold errors to this level.” 
Quastler, 1958 a: 190. See also McCulloch, 1960. 

The neuron assemblage which is the brain seeks safety in numbers; its errors con- 
form to stochastic process. Neurons die continually throughout life, and there are no 
postnatal mitoses to restore the population. The brain, however, does multiple 
Parallel computations and compares results. Whence the reliability, purchased at the 
cost of redundance. But for this, the middle-aged human would be much less “in- 
telligent” than the very young adult. 


8. Discussion of this point belongs in neuropsychology, where it has received 
It psychology. In an extraordinarily charismatic 


ample attention. It is basic to gesta A i ifyi 
essay, Hayek (1952) argued boldly that perception already is a classifying process. 

thie has been amply confirmed empirically- defi nsation, perception, cognitio 
twi ite i iate, in this essay, to define sensation, ' n 
ere quite inappropriate, in t. These topics are certainly 


and attempt to effect transitions from one to the nex n 
Bermane; but they belong in a much lengthier treatment. We content ourselves with 


mentioning von Senden, 1960; Goldstein, 1963; Hebb, 1961. From reception of a 


“stimulus” to its fi i | by operation of brain mechanism, there is a continuity 
lig to irs Sine ele oR ae identifiable neuronal populations. None- 


of principle: iti abstracting by e n 
ih ik the information ‘is in a different =e It is known 
Empitically how the states differ, for instance, in the successive Brodmann areas 17, 
8, i : 

bn Siete b alters from that of any penola andlor ee Wearë 
in search of an evolutionary natural-history outline for Li peculiarly high capacity of 
man for elaborating symbols and expressing them as sud 5 

9. This is stated advisedly. Hughlings Jackson's ae agg os te en ee eS 
embodying the highest level of integration Or mea wi ich arapa pp pon 
a hierarchy of lower ones, seems no longer hepa aa we evra fast 
Performance, Rather, the emphasis must shire to: de Gamia Dee ur KE i 
cortex. “We wonder? remarks Lord Brain, “if there is any er in z“ ing te er 
the cortex or the diencephalon of an artist or a poet, or T ha luonh bi ee 
is the ‘higher,’ and whether one should noksconce’ S integrativi au Sieh ae 
these two parts of the brain, not as 4 hierarchy, Bos aa t F : at ih sue in 
that represented by the yin and yang SONDO OF TACIE TOENE INT EN Sete 
me ees (a ee ariel no longer is a novelty. It was, for instance, 

d him to translate thalamocortical traffic as 


Rhea, ai i hich led ` 

To a RE (See the bibliography. Penfield and Roberts fh: 207 4 
quite definitely attribute speech pero fe ae aa moaia, He tee 
subdivision of the cortex,” says VON Bonin, “is that a nce OF ical relations 
since the afferent impulses determine the functional importance a given part of 
the cortex” (1950: 51). ‘ manating from lesions of the thalamus; often 
hero are indeed speech try Foi certain cortical ing This is under- 
Standable, in view at the thalamocortical interplay. indeed, ah tat ax Jt has been 

r | destructions which do not entail retrograde 


followed, there appear to be n° cortica 
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degenerations into the thalamus (supralimbic cortex excepted?); oh frao YE 
dromal implication is obvious. In brief, if we confine our etiology of sp rA 
orders to considerations of cortex, we are not covering the ey spe Caney 
limitations of empirical data which constrain us to do so—not the ay hel ER 

Since we are directing address not to the neurologists but to our A ae a 
pologists—layman speaking to laymen—we shall take the liberty an 
diagramming.— 

cece iat we possess, in a room of fitting size, a very complex re e 
program it, and we obtain from it the reports of which it is capa Si 2 ele 
dissatisfied: Surely, if somewhere within the circuitry of our black box r al 
intercalate some elements which might effect yet finer analyses before tl A T 
output is due, might we not obtain a far more sophisticated report? But no a 
find that such intercalations comprise a relatively enormous bulk; there on E 
build a large annex, and carry cables from our original machine through an PETR 
and thereby couple our systems. Nevertheless, it is our original computer 
ultimately delivers the output we require.. aa 

Like al analogies, this cannot be pushed beyond the limits of its intent. hones 
thalamus does not process olfactory information, which retains its primitive posi De 
in the brain mechanism. On the other hand, the autonomic information which t 
thalamus receives from the hypothalamus is not passed on to the cortex. The CONES 
processes only such information as telencephalon and diencephalon “choose” to 


relay to it; yet, the diencephalon is concerned with programming a comprehensive 
course of total-organismal action. 


We have mentioned that in 1968a, th 
tains to the totality of the speech func 
mocortical traffic, limbic system, 
however, masks a very long phyloge 
account of how the brain dispose 
as input, cannot be felt unless thi 
diagram perhaps will be tolerated. 

The vertebrate brain— 


ere is a sketch of brain mechanism as it per- 
tion; it is presented as reticular system, thala- 
neocortex, supralimbic lobe. Such presentation, 
netic history. And the full force of meaning in the 
s of information which it is capable of treating 
s history is included. There is hysteresis. Another 


the cerebral hemispheres. be 

s have been ignored; and much remains to i 
e Nonetheless, this elemental separation between olfactory proces 
sing on the one hand and optic-acoustic on the other, has fundamental significance 
for the buildup of “mentation” 


—a matter to which psychiatrists can testify, as wel 
51Each of these chann 


lions of 


elings has a different phylogenetic history; they took shape mil- 
the mam 


years apart, under different ecologic conditions. Their integrations within 
malian hemispheres were achieved later still. 
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as neurologists. (See, for instance, MacLean, 1949, 1954, 1958. There are interesting 
olfactory symptoms preceding epiliptic ictus in the “thinencephalon.”) 

We can think of no more fundamental fact about the morphology of the thalamo- 
cortical relationship than the following: (1) The thalamus contains, among its “pack- 
ages” (Pask), neuron relays from mesencephalic stations which have partially ab- 
stracted visual, auditory, and somaesthetic information. The thalamic nuclei are, 
respectively, the lateral geniculate body, the medial geniculate body, ventrolateral 
and arcuate nuclei. They relay their processings respectively to the cortical striate 
area (occipital, Brodmann 17), Heschl’s gyrus (temporal, Brodmann 41), postcentral 
gyrus (Brodmann 3). The thalamic nuclei, because they receive these outside channels 
are termed “extrinsic.” These corresponding cortical areas are “primary-projective”; 
their abstractings radiate to the succeeding zones—the information progressing 
through a localizing, an analyzing, a further distributing. (2) These successive proc- 
essings in nonprimary zones of the cortex interrelate with other definite thalamic 
nuclei, which have no relay traffic from another region of the brain stem; hence 
they are termed intrinsic. (3) Eventually, these abstractive successions converge upon 
a further cortical area in their midst, where the brain effects final syntheses before 
programming a consequent action. This is Yakovlev's “limbic lobe” area, which does 
hot traffic with the thalamus at all, put only corticocortically. See Fig. 2c. (And see 


the figures in Count, 1964/1962.) ; 
This completes the account of the neocortex as an intercalated annex of the 
thalamus-as-computer. 
One might expect t 
serious behavior deficits 
only what it receives 
experimental ablations 


hat injuries of the “extrinsic” cortex would produce more 
than those to “intrinsic” cortex; since the latter can process 
from the extrinsic. And indeed, this is corroborated from 

on the cortex of rhesus (see Pribram 1958). 
e thalamus, specific afferent axons 


i iculate nucleus in th 
10. Fom the ie a p through the cortical laminae of Heschl’s gyrus; 


bearin impulses sweep U Jami : 5 
ri Boul. passing araua lamina IV (Gennari, vica diazu: indigenous 
neurons, small, dense, occur as bundles, vertically. Nonspecific a erent axons also 
ascend from the thalamus, vertically through all the cortical laminae. They synapse 
with a matting of horizontally strung fibers which on the average are layered ata 

rs. Thus, lamina IV constitutes a 


right l t bove-mentioned indigenous fibe 
I. The eee nonspeci ents supply the alpha-rhythm sweep, UP 


fic affer E Ga ig 
x—this rhythm presumably performing ‘a temporal 
a engl ag le Aa he cost of time, the equivalent of 


x, which thereby gains, at t 

ial dimension in i zold” (Pitts and McCulloch, 1947: 133). 
another spatial dimension in its neural mani c 3 
The manifold is thus a ding from the medial 


of the impulses ascen 
geniculate body. Thereupon, ations are relayed down into lamina V, where 
they are “added.” The resultant is trans 


ferred by associative efferents to neighboring 
associative cortex, where the mechanism repeats: the performance; the cytoarchi- 
tecture however has its own idiosyncratic details; but they are of a secondary 

7 r 
nee ich begi ith the gamut of receptors 
int-to-poi inciple, however which begins wi g i p 

fv tee so oe eae through (as in the analogous case of the optic registry 
ei Organi Oi ad the medial geniculate body are posi- 


i ipi he afferents from 1 
ini ah aces! an. A that the lower tones excite the outer-forward end, the 


tioned in Heschl’s gyrus 
; reas rd. ; 
high tones the inner-rea r interpretation is considerably hypothetical; at all 


The authors admit that thei 
events t demonstrates the character of the phenomenon and problem. 
i on in the transactions of the IX American 


iking conversati : 
bi mer se a ai ee Bowmann, 1953). We abstract some of it— 
y! d n output channels. The possible com- 


Conference on ( ; 
Suppose a black box having m input an 
binations of these amount to: n 
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y t number of 
Assume a million fibers in the optic nerve: m = 108. Assume Yo tha’ 
Output channels: n = 105,52 Then 


2m = 210%. 


lectrons 
—by comparison, Eddington estimated that the total number of protons and ele i 
i S approximates 2256, . ‘ sured 
od that such figures would apply to the chimpanzee a = r 
as to man’s. The text of our essay indicates that unpredicta Rik E eUn and 
in the permutations that occur inside the black box, awen npo ee Ok aE 
involving also hysteretic contributions. Behavioral Ving icity 
plexity move in universes of such orders of magnitude. 


shaved ography 

12. It is common knowledge that in the most primitive mammals Sed ge i ot 

of the neocortex has the regional localization of primary nf ee OA, 
motor projections; that between these there develop, by a kind o 


j i —effecting 
an “association” cortex. In phylogenetic course, the intercalations expand—e 
even more precise further editings of the Primary infor; 
three Primary projection regions are force; 


satani lops 
re: Another “association” cortex deve P 


ry projection areas ot Hia 
puts from the thalamus; they process it and transmit it to the secondary area 


š i ot 
further processing. The eventual imagery (visual, auditory, somaesthetic) eden 
fully developed until this has happened. The three Primary projection which 
therefore constitute a tripolar topography; between them lies a “basin into jis 
the information “drains.” effects a cross-referencing, aee 
syntheses can be built up whi und by the constraints of sp 
i tra “en itors. 
time. Memory traces (eng proportion as a lesion lies 
, the Corresponding informaton 
esion is closer to the oureg 
nce, there may be difficulty in comprehending spo! a 
the undifferentiable speech of an unknown languag? 
are a matter of degree. If we could move the leae 
otal comprehension Presumably would disappear W 
another begins to appear. 


ifests what we shall call, for want of a oo 
in a sense consonant with that of Miller, pela 
at has just been said, the closer the lesion locat 

toward the Premotor area, the m i i 


a program of action; as Luria ha 
13. Geschwind (1965; s 
tion that the key to m 
cross-modal associations, which i 
is but intra-neocortical—there 
already, as a chara 
man which renders Possible the development 
attaching “names” to objects (Geschwind, 
the only readily established se 


imbi i rther 
Imbic . . . stimulus and a limbic stimulus” (op. cit. p. 275). He speculates fu 


: -modal 
perform intra-neocortical cross-mo 


r Wer- 
that “language” is not “comprehended” by he 
is region serves to arouse associations elsew 
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of the inferior parietal region. It illustrates also that speech is not 
created in Wernicke’s area; instead the latter serves to transform what has come 
from the remainder of the brain into language (op. cit. p. 633. Geschwind’s “Wer- 
nicke’s area” apparently is a smaller spot than that designated conventionally.) 

Prima facie, this seems consonant with what we have emphasized on previous 
occasions (Count, 1964 [1962], 1968a, and this essay); namely, that it is no accident 
that the conceptualizing which converts into a grammarized utterance is completed 
in that area of the parietal lobe which also completes stereognosis and autotopog- 
Nosis. Geschwind’s speculation appears to be pinpointing what we have been treat- 


Ing as space-time analysis. 
_ Closer inspection raises some questions, however, 
tion, but because we rather suppose that they wo 
hypothesis could become acceptable. ; 
(1) Cross-modal transfer of training intra-neocortically appears to occur in monkeys 
(Burton and Ettlinger, 1960; Ettlinger, 1960)—albeit under the provisions and criteria 
of the experiments, less readily than in man. But neither does such transfer occur in 
man without considerable effort. If in phylogenic speculation over phasial emergence, 
One were to give to Geschwind’s proposition the weight which it seems to urge, 
then one would be led to conclude that our present phasial facility has developed 
from the presence in incipient man of a computative capacity which even at the 
Homo sapiens level is exercised only with effort. A 
(2) How cross-modal association and phasial capacity develop apace in very early 
childhood, how they relate reciprocally, is a research problem still for the future. 
However, it cannot now be said that until and unless the child has first effected 
fers, he cannot move on to an 


intra-neocortical integrations from cross-modal trans : 
Organizing of ane The speculative conclusions about the cause-effect coupling 


of these two processings have been drawn from observations on matured brains; 


and the neocortical area in question achieves maturity only ee ee oe a 
decade. Meanwhile most of the objects seen and named by t ie ild afford no 
Opportunity for cross-modal verifications. Moreover, the pitong o a nee T an 
object is about the last, not the first, episode in the zi S Peat waeredy ia 
child completes his space-time analysis. What is oe led first is a situaron, 
not the objects which contribute severally to it. mhe m Pero a enamed 
is trained to emphasize nouns in his learning; were he a avaj! ntur eyifar iati 

to “name” acti vetting.” “walking” do indeed afford opportunity associating 
i e” actions. “Sitting, odality; argued that thalamocort- 


iat : but it cannot be e ii t 
Ormation from more than aT e inadequate to account for it. That is, there is 


ical a imbi i 5 ; i i 
nothing een nn ble which is inexplainable without the pac ular inira 
neocortical role that Geschwind emphasizes, ror anel BEE and promoting 
it to phasia, i roven an asset, but no ri j 
Mey cent may have P intra-neocortical traffic does not — to the bald 
UP of phasia ‘vhetherontogenetically or phylogenetic “4 ener tha erase modal ante 
Ment allows, intra-neocortical or supralimbic traliic may h ifyi hi 
ciati , dded redundance, a further verifying or matching 
on as an agent of an t an open question. 


in as ye 
Process; but its relative imp remain a y A i 
14. We cannot afford to leave the role of the limbic lobe in the build-up of space- 


time analysis in so vague a condition. 


probably by way 


which we proffer not in refuta- 
uld have to be met before his 


a 
ortance must 


E K t the evolution of this structure has nearly a 
cot cogemtial, sone A ie realization. (See, more particulary; Klüver, 1952; 
Maclean, 1949 T54 1955, 1958, 1959; Papez, 1937.) Externa Ni e e aviors of 
nonhumans d e to local stimulations of limbic N aa eh ose elated in 
man; of paee the subjective aspect is accessible to the student 1a man en y- The 
limbic system is heavily responsible for psychosoma i s hich i s 

disorders at all is a reflection of a high-order evolu- 


that capacity for having suc 


tionary achievement by the mammals- 
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m i i of 

MacLean (158: 614, 623) appraises the successive phylogenetic Se Gene 
archicortex, mesocortex, neocortex, which culminate with re mam ek justified 
like a series of ever finer-grained television screens. By this token bya novelty and 
in saying that they represent a progressing effectiveness in ale N one apie 
redundance to multimodal information, after that information has underg 

ree of editing. c iid ces. 
yo has en nobly to bring out the character of what this editinm prodita 
There is a primitiveness about the discriminative perceptions and MeT fighting, 
in a next-order synthesis, when “redness” can bring together blood, fain ‘a p. 344). 
flowers (MacLean 1949: 348); or, to a child a leaf “tastes green pP: GA E e 
(Snake: penis; room: vulva-uterus.) This, it strikes us, is cross-mo af ee acity the 
perception-level, but at some cognitive one. And MacLean sees in me aides aA 
further capacity for “tying up symbolically a number of unrelated pheno P ee ice 
at the same time (a lack of) analyzing ability of the word-brain to ma het ea 
discrimination of their differences. . . . Perhaps it were more proper to say [' 
limbic-visceral-brain] was an animalistic and illiterate brain.” (Ibid.) í nners 

It seems to us that with the advent of these ever finer-meshed pallial Set É 
it is not just space that is further analyzed, but, in a certain way, time also. s the 
the effects of past experiencings become more available in the programming a in 
next performance. A hysteresis effect upon brain mechanism translates as mem 
behavior. The hippocampus in the limbic s 
the neocortical portion of the temporal lobe. The a 
in retaining the memory of an immediatel 
face of a Persisting situation, the mamma 
“delayed loss of the immediate past.”5: 


to say, once Homo had erona 
of the amygdala would HAVE ay) 
it would, however, greatly disturb Hara 
now that there exists a superadded neopa sue 
is available from Homo, we have most instruc hs 
reports about the subjective si en epilepsy strikes the amygdala or the ung 
those published by Hughlings Jackson54 are classic, particularly the case of the 
(op. cit pp. 399-405, 458-463)—himself a Physician. In the latter, evidently ble 
neocortex could continue to perform a diagnosis, write it up with considera 
-facto recollection. But the epilepsy effected a tain 
“dreamy state,” déjá ae 
It is noteworthy that t 
able capability for space-time analysis 
petence a grammatical and semanticall 
self within spatio-tem 


any inference, it is this kind of qualit 
they evolved 


i l ie gecon 
53Our term. This falls in with Pribram’s speculation: See his remarks in SPED): 
Erence: The Central Nervous System and Behavior” (Josiah Macy, Jr. Fdn., 

54Originally reported: Brain (1888) XI: 
1958 (1931): 


on, 
179 ff; Brain (1898) XXI: 580 ff. See Jacks 
55We ask thi 


I: 385-405, 406-411, 458-463. mieux- 
e reader's indulgence for our phrasing—which stands faute de 
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m-Fremdraum that is heavily charged with what- 
ever symptomatizes as “emotion.” And—whatever this may be worth—we find it 
impossible to imagine the more precise space-time analyses which the neocortex 
makes feasible, and which eventually induce phasia, as ever becoming phylogenetic- 
ally possible without the antecedent existence of the limbic analyses. As yet, there 


exists no proof for this; we can imagine it as a potential area of research. 
And—dare we suggest that music appreciation may rely heavily upon the activity 


of the limbic lobe? 


15. Blau (1946) has amassed impressive evid 
tools, that he already had developed a motor preferenc 
his left. Blau’s further argument that directional preference in writing was C 
with this, however, is far from convincing. 
_ The early Semitic scripts 80 in either direction. Circular inscriptions for example, 
in early Greek, run clockwise or counterclockwise. Some archaic Greek was written 
boustrophedon. Chinese was written columnarly, from top to bottom, the columns 


arranged from right to left. i 

What, apparently, does not occur, is writing that begins o! 
up. Such a direction would, of course, cover up all that precedes—much as writing 
from right to left with the right hand, and conversely, will do. There may be 
substance in this; but we deem it too simplistic. There is a more plausible possibility. 

Alloprimates paint “fans” of lines which converge from a distance upon a focus 
approximating the midline of the body; they almost always are drawn centripetally 
(see Morris, 1962: 95 f). It is also the directional order whereby a chimpanzee pulls 
wads of nesting materials toward itself. Clearly, it represents mechanical constraints 
of spatial treatment; but this does not rule out the possibility that, additionally, 
there may be psychological constraints of body-schema orientation. 

When the human hand holds @ ‘writing instrument—stylus, pen OF other—the 
forearm is pronated, the palm therefore faces toward the body's midline plane, 
Whether the writing be vertical or horizontal. It'S ? mechanical constraint of spatial 


treatment. 
ted, handedness does 


Meanwhi o Secor ee 
rel ie ee hae noted also what transpires in supralimbic cortex 
while conceptualization is being mobilized for an utterance can hardly be pre- 


sumed to correlate with the motorizations of appendicular musculatures—their in- 


terhemispheral arrangements certainly are different. 


tion of space-time into an Eigenrau! 


ence from early man’s shaping of his 
e in his right hand over 
orrelated 


at the bottom and works 


not correlate with hemispheral 


rtainl 
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plexity, where the representation of reality not only could occur, bu 
apparently was by nature of the case inevitable. 
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The meaning of “representation” actually will occupy all of th 
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Although | certainly have no intention of divorcing the Weltanschauung of a 
individual from that of the society which provides him the matrix for his own, 

concur that at any time i i i i 
efforts of the present essay to Weltanschau 
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essay. It is a process of symbolization, of symbolopoea. Symbol has 
been declared the very “roots” of myth,? and it has also been denied 


to myth altogether.® 


The contradiction lies less in the authors’ conceptions of myth 


than in their definitions of symbol. We shall adopt Professor Bevan’s 
use of the word, who in turn begins with Professor Whitehead:* “ ‘The 
human mind’ [says Whitehead] ‘is functioning symbolically when 
some components of its experience elicit consciousness, beliefs, emo- 
tions, and usages, respecting other components of its experience’. 
- .. A symbol certainly, | think, means something presented to the 
sense or the imagination—usually to the sense—which stands for 
something else. Symbolism in that way runs through the whole of life. 

For the purpose of this study, the statement gives us adequate 
definition of symbol; for we are concerned with the symbolic process 
as a creative social force, rather than with a philosophy of symbolism 
Or a metaphysic; granted nonetheless that it is hardly possible to treat 
the one without reference to the other. 


A science of mythology must pose the following questions: 
1. In the evolution of man, when and under what circumstances 
did the i lize come into being? 
capacity to symbolize ; 
2. What gmmpalapratie ingredients T whatever we define 
as “myth”? Or, what are the sources of “my f 7 os 
3. What shall we settle upon as properly includible under “myth”? 


4. What place has mythopoea had in the building of cultural con- 


figurati 
on? i 
5. As a cultural configuration is transformed — elaboration, 
transmutation, dissolution), what ap i yet there exists 
. ‘ u í 
The array of questions 5 epog te studies of myth materials 


e i e 
no science of mythology, but only discr 
es closest to Dilthey’s con- 
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by literary essayists, historians, psychologists, folklorists (taken in the 
broadest sense). Equally well the questions suggest the difficulty of 
bringing about an organized and comprehensive discipline of myth- 
ology—ranging as it must, at one end of its spectrum, over the opera- 
tions of a peculiarly powerful mammalian brain, and at the other 
reaching the artist's appreciation and insight. But no less does the 
very scope and magnitude of such a proposed discipline urge its im- 
portance for a holistic appraisal of man. The present study (within the 
strictures of the circumstances that have elicited it) must remain but 
suggestive; it cannot even cover all of the aspects. 


The capacity to symbolize is known certainly only at the human level 
of cerebral development. Possibly, however, it exists rudimentarily at 
the lesser levels of ape and even of other mammals. It is wholesome 
to keep this in mind; for it saves us from assuming too glibly that the 
capacity is some kind of unaccountable and mystical tertium quid 
which man completely refuses to share with his humbler fellow- 
creatures. Nevertheless, it is certain that in no society but man’s is 
ge la all-pervasive, all-important, a sine qua non for his very 
eing. 

A little farther along, we shall examine (though all too briefly) the 
organic seat of some of the activities that play into the symbolopoetic 
edifice. Suffice it here that the endocranial casts of the earliest and 
lowliest Hominidae permit us the respectable guess that the capacity 
to symbolize, to mythologize, to speak genuine language belonged al- 
ready to those early levels of humanization and that they had had 
simultaneous and common origin and development. If so, then myth- 
Opoea is coeval with humanity and indeed an aspect of human 
morphology. 

The problem of mythopea has yet another naturalistic side. HOW 
an Organism relates with its environment is the subject of ecology: 
Bukan organism is no passive tabula rasa whereon environment writes 
a pleases The organism—as biopsychologists in particular know 

well—meets it in a very real way and to a very significant extent 
on the organism’s own terms. That is to say, we may consider the 
sgt as a vast system of energies; it is the peculiar constitution of 

e organism itself that converts energies into “stimuli.” There !§ 
nothing intrinsic about a light wave that makes of it the source O 


vi i = i 
sual experience; it does not compel eyes into existence; the in- 
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trinsicality of vision resides in the organism. Nay more: Organisms 
(and this is truer the more elaborate their neurological constitution) 
can “elect” to “ignore” or “give attention to” certain energies and 
phenomena which they are quite capable of perceiving. The energies 
called “light” are externally given; their mode of treatment by the 
organism is an autogenous matter. 

Thus out of the natural surroundings an animal organizes a world 
within which it acts. This is what lies behind von Uexkiill’s distinctions 
of Umwelt and Merkwelt. It follows that richness of Merkwelt is a 
function of neuropsychic elaborateness. It follows further that only 
a symbolopoetic neuropsyche can trace regularity in the courses of 
the stars because it is concerned about them somehow; only to such 
a psyche can it matter whether the universe is friendly or not. At this 
level of evolution, psychoecology becomes a very real and a tremen- 
dous province within the total life activities of a certain organism’s 


Umwelt and Merkwelt. 


asis of Symbolization 
Hominidae, fragmentary evidence 


though they be, are precious and tantalizing hints of a psychic life 
that vanished beyond recovery a million years ago. And it has been 
but a very few years since the brains of extant men were still refusing 
to give up to the minds of other extant men their secret for producing 
the life of the mind which the psychologists were seeking to probe. 
Symbolopoea declined to discuss with visitors its neurophysiological 


housekeeping. 
ter darkness, though full daylight is not yet at 


All is no longer ut 
ysis brought insight into the interplay of the con- 


scious and the unconscious, the rational and the irrational, the sym- 
bolisms of dreaming—forcing even a reexamination of those terms. 
From a diametrically opposite approach has come comparative neur- 
ology, and especially neurosurgery. The two expeditions do not yet 
walk arm-in-arm; but at least they are within hailing distance. 

We shall assume the findings of psychoanalysis and other “depth” 
psychologies, since they are SO readily accessible.® A treatise on brain 


The Neuropsychic B 


The endocranial casts of fossil 


hand. Psychoanal 


5For “basic readings,” as they pertain to symbolization and mythopoea, consult: S. 
Freud, “The Interpretation of Dreams” (available, among other sources, in A. A. Brill, 
i i iti i nd Freud,” The Modern Library, New York 
E. fromm “The Forgotten Language” (available now in paperback, The Grove Press, 

$ p. Mullahy, “Oedipus: Myth and Com- 


New York); C. Jung, “psyche and Symbol”; 
plex” (Hermitage Press, 


302 BEING AND BECOMING HUMAN 


is i i the 
architecture is far beyond our scope, nor is it even E = 
other hand, the “hailing distance” is pertinent to the naturalis 
proach with which this study has begun. 


The Brain as Psychic Purveyor The central nervous ey A a 
vertebrates receives information from both the external and t e 
ternal environments—from the physical surroundings and from d 
bodily systems. It processes both kinds conjunctively; it — A 
distributes a response; some of this is assigned to remain wit te? 
organism (such as accelerated heartbeat, visceral tonus) mie Ja 
it to perform upon the external environment (such as ee ei 
messages which thus activate the internal environment are met — 
by the “autonomic” nervous system. The messages which begin ; 
end where the animal effects contact with the external environmen 
are mediated by the “voluntary” nervous system. These two ag 
are brought into effective conjunction (to speak simplistically) in t 
diencephalon—one of the major and basic portions of the brain. 

All this is neuropsychic process, Under proper conditions a portion 
of it—but never more than a small portion—can be “conscious.” An- 
other, and far vaster portion, never can rise to the level of conscious- 
ness.” Between the two lie matters that are more or less amenable to 
being summoned into consciousness. All levels are involved stimul- 
taneously in the symbolic processes, as will be brought out further 
below. Mythopoea will remain largely a mystery until it has been 
accounted for on this multivalent basis. 

The cerebral hemispheres are an adjunct to the brain which are 
possessed only by mammals. All vertebrates, on the other hand, 


There is no literature in this field that is not purely technical; hence the synopsi 
in the main text which otherwi 


e 
osomatic disorders. Psychosom. Med. XV:1-7; nt qie 
e distinction between normality and neurosis. Psychoa 
Quart. XXIII:167-204; 195 


6. Influence of symbolic processes on the role of instincts 

in human behavior. Psychosom. Med. XVIII:189-208. m 

P. D. MacLean. 1949, Psychosomatic disease and the “visceral brain.” Psychosom. 
Med. XI(6):338-53. 


H. W. Magoun. 1952. An ascending reticular activating system in the brain stem. 
A. M. A. Arch. Neurol. Ps 
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W. Penfield. 1952, emory mechanisms. A. M. A. Arch. Neurol. Psychiat. 
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F. Schiller. 1952. Consciousness reconsidered. A. M. A. Arch. Neurol. Psychiat. 
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possess those basic portions of brain which carry out the functions 
just outlined. This can mean only that, deep below the surface, below 
the obvious of the symbolopoetic processes, and therefore of the 
mythopoetic phenomena, there feed into these mechanisms neuro- 
logic energies that are more ancient even than the mammals, let alone 
the primates and the line of man. Whatever, then, be the function of 
the cerebral hemispheres, it must be in the nature of something added 
to an ancient base. It is necessary that we examine a little this more 
ancient base, which in the lower vertebrates is the total brain, but 
which at the mammalian level we may term, roughly, the “brain 
stem,” or “archaic” brain. We shall pay special attention to its two 
anteriormost portions: the telencephalon and the diencephalon. 

In all vertebrates, the telencephalon receives the olfactory stimuli; 
besides this, its “roof” contains tracts by which these and the stimuli 
received by other portions of the archaic brain become associated by 
interstimulation. In other words, stimuli become related, so that the 
animal may organize a response. 

The olfactory region of the telencephalon is the rhinencephalon. 
But this region is not so simple as that would suggest. For the sense 
of smell is to be viewed as one element in a more complex mechan- 
ism; one which comprises taste and other oral sensations, and visceral 
sensations including sexual. The life mode of an animal is a reflex of 
its psychoneural structuring; in the lowest vertebrates this olfactory- 
oral-visceral complex means that the animals move through a world 
of smell-taste-visceral sensations. 

From fish to man this primitive mechanism is never lost. In the 
course of evolution others arise, they interpose connections with it, 
they come to overshadow it—but they never erase it. MacLean there- 
fore has named it the “visceral brain.” In psychosomatic health and 
disease it is fundamentally involved in the production of the elemental 
emotional tonus of a mental state. Both psychologist and mythologist 
will immediately appreciate MacLean’s observations:* 


In primitive forms the visceral brain provides the highest correlation 


center for ordering the affective behavior of the animal in such basic drives 


as obtaining and assimilating food, fleeing from or orally disposing of an 
enemy, reproducing, and so forth . . . it will serve to point up the problems 
discussed . . . if it is first indicated how the primitive brain perhaps ties in 
with behaviour that has been so often described as primitive, or infantile, 
in patients with psychosomatic illness. Psychiatrists have resorted to these 
adjectives probably because so much of the information obtained from these 


7MacLean. 1949, p. 344. 
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patients has to do with material which in a Freudian sense is assigned 
the oral and oral-anal level, or, as one might say all inclusively, the — 
level. In practically all the psychosomatic diseases such as perenn 
peptic ulcer, asthma, ulcerative colitis, that have been eine Hel 
extensive psychiatric investigation, great emphasis has been place on f 
“oral” needs, the “oral” dependencies, the “oral” drives, etc. of the patient. 
These oral factors have been related to rage, hostility, fear, regen 
resentment, grief, and a variety of other emotional States. In certain nar 
stances, for example, eating food may be the symbolic representation j 
psychologic phenomena as diverse as 1) the hostile desire to eradicate > 
inimical person, 2) the need for love, 3) fear of some deprivation or ana 
ment, 4) the grief of separation, etc. It will be useful to refer subsequen r 
to the excessive oral manifestations of hostility and anger as een 
aggression”; of insecurity and fear, as “visceral fear”; of a feeling Ka 
dependence, as “visceral need”, etc. It is to be noted that many of T 
seemingly paradoxical and ridiculous implications of the term “oral” result 
from a situation, most clearly manifest in children or primitive peoples, 
where there is a failure or inability to discriminate between the internal 
and external perceptions that make up the affective qualities of experience. 
Visceral feelings are blended or fused with what the individual sees, hears, 
or otherwise senses, in such a way that the outside world is often experi- 
enced and dealt with as though it were incorporated. Thus the child looking 
at a leaf may say, ”It tastes green.” Or the primitive may attribute a feeling 
of anguish to a squirming animal in his stomach... . 


The diencephalon, which lies immediately behind the telencepha- 


the reticular system. In recent years this has come to be considered 
the very essential reg 


brought together an 
volved in the prod 
terms this great coo 
diencephalon, the 
cephalon run pathw. 


It is reciprocally connected with the cerebral hemispheres, and its 
hypothalamic regio 
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The cerebral hemispheres have evolved out of the association area 
in the roof of the telencephalon. From fishes to reptiles there is a 
series of these developments (archicortex, paleocortex, mesocortex) ; 
from reptiles to mammals this development is climaxed by the rela- 
tively enormous neocortex. Some, but far from all, of the information 
that enters the archaic brain is transmitted to these hemispheres. Here 
it is subjected to a final and elaborate scanning; it is filed in the 
archives of memory, chiefly in the temporal lobes. Recent and remote 
experiences are synthesized; reasoning is applied. The product is 
passed back to the diencephalon for final organization into a total 
response. Intermediate between the neocortex and the diencephalon 
lie the portions of cortex that have evolved from fish to reptile. The 
microstructure of all these several regions reflects the fact that both 
phylogenetically and ontogenetically they present successive levels of 
development; their contributions to the total psychic recipe, as far as 
these have been identified, seem consistent with this fact. In his be- 
havior as well as in his physical structure, man never gets away from 
his vertebrate family history. 

In the temporal region of their cerebral hemispheres, the primates 
are particularly well developed; the brain swells into a pair of large 
temporal lobes. Here are the archives of memory. Furthermore the 
rest of the neocortex on the one hand and the visceral brain on the 
other are intimately tied up with them—in fact, the terminations of 
the visceral brain are incorporated into the base of the lobes. 

For decades, experimental neurologists have exposed the cerebral 
cortex of various animals; and, by applying electrodes to different 
regions, they have mapped out something of what each contributes 
to the sum total of behavior. In more recent years, neurosurgery— 
e hands of Dr. Wilder Penfield—has been uncovering 
the psychic meaning of the temporal lobe in man. That the temporal 
lobe must contribute heavily to symbolistic activity, he has demon- 
strated dramatically.!° He remarks, eventually: 
patients once wrote to me asking whether at the time 
en stimulating her subconscious mind when | produced 
in her a recollection of the past. | was amused for a moment. Then | was 
startled for these records become something like that. Perhaps her sug- 
gestion was not far from the truth. The great body of current experience 
seems to be forgotten but it is not lost, for the little strips of record that the 
electrode activates reproduce experiences that are clear and accurate in every 
detail, There is much evidence from other sources that we make sub- 


I cortex of man, In: “Brain Mechanisms and 
Springfield, IIl., 1954. See pp. 294f. 


particularly in th 


One of my former 
of operation I had be 


10See especially his Studies of the cerebra 
Consciousness; A Symposium.” Charles C. Thomas, 
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conscious use of them. Yes, the continuous strip of current exeperience is 

converted into a subsconscious record and one might well say that it forms 
i z eee 

the neuronal basis of what has been called the subconscious mind. 


It should be clear by now that any symbol is a composite, in which 
archaic and highly evolved ingredients have merged: the symboliza- 
tions of everyday life, the fantasies of the waking state, the dreams 
of sleep, the tales and rituals of primitives and of sophisticates are 
blendings of the “rational” and the “irrational.” 


[The] “ancient brain’—much of which lies in the depth of the temporal 
lobe, with its dreamy states of psychomotor epilepsy and its body-memories 
—has extensive relationships with both neopallium and hypothalamus. . . . 
[It is] a crossroads or association for both internal and external perceptions 
arising from the eye, the ear, the body wall, the apertures, the genitals, the 
viscera. These reach the temporal lobe via the diencephalon. Smell reaches 
it directly. Here, then, within the temporal lobe and its connections, is the 
crossroads where the “I” and the “non-l” poles of symbol meet. It is im- 
this fact that the temporal lobe 
complex constitutes the mechanism for integrating the past and the present, 
and new, and at the same time 
he central nervous system. It is 
ions that the “gut” component 


h i . mporal lobe complex operating 
through a bipolar symbolic system that we are able both to project and 


introject. It makes of the temporal lobe and its intricate bilateral and 
which Maclean has called the “visceral brain,” 
n which can mediate the translation into somatic 
sions which are generated on the level of psycho- 
ht even be called the psychosomatic organ.!” 


The meaning of symbol from the standpoint of a neuropsychology 
may now be summarized in Kubie’s words:13 


(a) There is the symbolic function by means of which in thought and in 
speech we represent abstractions from experience. Here the term “symbolic 
function” is coextensive with all higher psychological functions, and espe- 
cially with concept formation. 

i (b) There is the symbolic function with which we are all familiar in 
figures of speech, metaphors, slang, poetry, obscenities, puns, jokes, and 
1 bid., p. 303. 


12Kubie, 1953b, p. 31. 


13Kubie, 1953a, Pp. 67ff. Kubie also reproduces this passage in 1953b, pp. 39ff. 
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so forth. Here the concept behind the symbol is translated into some other 
mode of expression; but the relation between the original concept and the 
symbol remains relatively transparent, except when it is obfuscated in 
varying degrees for “artistic” purposes, as in the obscure realms of modern 
art and modern verse. This use of the symbolizing capacity of the human 
Psychic apparatus characterizes that type of function which Freud called 
Preconscious or the descriptive subsconscious. It reaches its most systematic 
development of course in the intuitive processes of the creative artist and 
scientist. 

(c) Finally, there is the more limited psychoanalytic use of the term 
“symbolic function” where the symbol is a manifest representation of an 
unconscious latent idea. Here the link between the symbol and what it 
represents has become inaccessible to conscious self-inspection. 

For symbol, in the psychoanalytic sense, we might reserve some special 
term; but since all three are aspects of the symbolizing capacity which is 
the unique hallmark of Man, and since the three merge and overlap one 
with another, not to have one generic name for them would obscure the 
essential continuity of all “symbolic functions” from one end of the spec- 
trum to the other . . . it is important to recognize the continuity of these 
three kinds of symbolic function: since it is because of the continuity that 
every symbol is a multivalent tool. That is to say that simultaneously on 
Conscious, preconscious, and/or unconscious levels every direct or indirect 
representation of any conceptual process will in all circumstances, if in 
varying proportions, be literal, allegorical, and also symbolic” in the 
dreamlike or psychoanalytic sense. Consequently, in actual daily use sym- 
bols are simultaneously charged with meaning in all three ways and on all 
three levels. This makes of every symbol a chord with a potentiality of at 
least nine simultaneous overtones. F 

This continuity will be clear if we consider t 
the symbol snake can be used. First it can represent a real snake, or the 
species Snake as a whole. Here it does not matter whether the spoken word 
or the written word or drawing or model of a snake is used as the symbol. 
Secondly, the symbol snake can be the snake of the Garden of Eden, or 
the traditional snake-in-the-grass of melodrama. Such an allegorical ref- 
erence to external evil and to conscious conflicts over instinctual problems 
will be clear to everyone. Finally, however, there is the use of the same 
symbol as the manifest representative of some unconscious latent idea, of 
which “penis” would be a typical clinical example, A ia urges and 
Conflict-laden struggles which center around this latent i a nr can be 
no hard and fast lines between these three major types o symbolic usage; 
and whenever we use the symbol snake at all, there will be a simultaneous 
excitation of all three levels of meaning in varying proportions. In other 
words, every moment of thought and feeling involves simultaneously the 
activation of a literal, an allegorical, and a dreamlike meaning of the 
symbolic representative of all of the percepts which are relevant to that 


amount of psychic activity. 


he various ways in which 
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A science of mythology is not yet equipped to deal with the myth 
systems of the world to the very penetrating degree that this quota- 
tion suggests; regretfully, we are forced to leave the problem thus 
suspended. We can at least gather up the signposts of a biological 
approach to mythopoea thus: 

1. Symbols are multivalent in any given instance. 

2. The symbolic process is a very complex neuropsychic evolute; 
it is both symptom and reflex of an edifice that has been compounded 
both phylogenetically and ontogenetically of primitive materials that 
represent a succession of elaborations. 

3. We may reasonably suppose that emergence of the symbolizing 
function is what has brought culture out of no-culture. 

4. By corollary, technology and social regulation are presumably 
coeval with it, and their development is bound up with it. 

5. We may not simply equate symbol with metaphor, with pars pro 
toto, or with any other substitutive procedure; although these com- 
plicated procedures can and do occur in symbolopoea. We must first 
see the symbol as a reifying integral, first as a means for contacting 
reality, and not as a device designed to shut out reality. It is extro- 
version quite as much as it is introversion, if not more so. Like the 
proverbial furskin of stone age man, it is intended first of all to make 
possible a coping with a demanding environment, one which could 
not otherwise be coped with; secondarily, it can of course be con- 
verted into an escape mechanism. It depends not upon the garment 
but upon the wearer. 

6. The focus must be upon the neuropsychic root of the symbolic 
Process, and away from any classification based upon kinds of symbols 
or upon the sociocultural purposes they may serve. 

7. Consequently it is the oneness of folktale, ritual, myth-tale, as 
products of a common symbol-making matrix, that must be grasped 
first; whereupon these several formal categories are seen as secondary, 
and even artificial. 

8. Mythopoea is an activity of psychoecology. 

9. World view begins in psychoecology. 


Toward a Definition of Myth 


Prolegomena—Myth and Science: Event to Process A major con- 


tribution to our present-day perspective on man has come from 

cultural anthropology:the concept of culture itself.1* 

Paradoxically, even among anthropologists there is no universal agreement on its 

tla The question is reviewed magnificently by A. L. Kroeber and C. Kluckhohn. 
- Culture: 


t a critical review of concepts and definitions. Papers of the Peabody 
Museum in American Archeology and Ethnology, XLVII:1. 
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Cultural evolution may be read in terms of its success in finding 
regularities or dependabilities in the world it deals with. These regu- 
larities or dependabilities are the ground fabric of both personality 
development and cultural configurations. Recognition of this fact, 
whether conscious or not, has generated in the last quarter-century 
or so the discipline of Personality-and-Culture—the flourishing hybrid 
of psychology and cultural anthropology. A little thought will show 
that personality and culture actually are inseparable; world views of 
a person and of his culture reciprocate. Nonetheless, the hybrid dis- 
cipline has not yet come to exploit the resources of the data of myth- 
ology; and such exploitation would be a department of mythology 
as a science. 

However, the mythology of the person must in this essay be set 
aside. We shall deal only with that abstraction, culture. And we re- 
turn to the question of dependabilities as they are envisioned by a 


culture. 
To most, if not all, primitive cultures the universe is somehow 


numenal; it has been so likewise to many cultures that were not 
primitive. Now, in a given culture, not only do its carriers display a 
certain basic personality structure,” but there is likely to be some 
kind of personality ideal that gives direction to as well as being a 
product of the value system and the goal structuring of that culture. 
The numina, when they become personified or personalized, are 
likely to express both of these patterns of personality. Some such 
numinous personalities are no better nor worse than the individuals 
that make up the society; others are projections of what is most to 
be admired and desired in personality; yet others may be the ideal-in- 
reverse. More-than-human powers may attach to any of these cate- 
gories; other-than-human though not necessarily superhuman powers 
may characterize still others. It will be obvious that personality pattern 
and numenal powers form a two dimensional plotting; a warp-and- 
woof for the numenal scheme of a given culture and society. It has 
been argued that it is man’s anxieties and frustrations that motivate 
the “discovery” of a dependable numenal universe: the womb of the 
gods is the brain-and-psyche of man. There is also widespread recog- 
nition that anxiety/frustration alone is too slender a basis for erecting 
an explanation for a numenal projection upon the universe; however, 
we can afford to pass up this discussion. At any rate, we are at a 
juncture where theology, psychology, anthropology triangulate; and 
it is enough for us that, by conceiving spots of the universe as de- 
pendable, the mythopoets went on to invest it finally with the regu- 
is technical term, see A. Kardiner. 1945. The Psychological 


15For th aning of th 
ree iQ lumbia University Press, New York. 


Frontiers of Society.” Co 
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larities that made science possible. It is likewise true, and also perti- 
nent here, that a numenal universe was both conceptual reflex and 
matrix of the “sacred” society in which the myth-makers lived and 
which they also abetted. Science, on the other hand, is the product 
of “secular” society. But science never could have come into existence 
but for the antecedent recognition that regularity existed. Science in- 
vested this legacy when it began to examine the nature of regularity. 
Regularity is the common denominator that is abstracted from events. 

What “happens” is event, never process. An event is unique, yet it 
has repetitive vectors. This is the basis of learning, of habit, of gener- 
alization; in its most elementary dimensions, it is apprehendable even 
by protozoans. A situation likewise has its vectors; for situations are 
the product of events. Situations impress one at first as a static matter, 
while events are dynamic. We have traveled far, however, in the last 
two centuries—we are today becoming incapable of conceiving static, 
changeless situation; only situations that change more or less rapidly. 
To primitives and to ancients, permanence of situation was fully as- 
wly that to him who was in the midst of it 


was eternal stability, established once and 
hings. Within this closed system the gods 
traveled undisturbed. It seems that the 
tion; the Mesopotamian was a series of 


In either case there were regularities, yet they both were the regu- 
larities of event, however those ancients visualized them. Neither 
Egyptian nor Mesopotamian seems ever to have visualized actual 


process that utilizes events as illustrations of its working. This was 
finally done by the Greeks. 


To see process beh 
we have noticed, it is 
behaves, in fact, 


ind a succession of events is to abstract, for as 
events, not processes, that “happen.” Mythopoea 
in the opposite way, as can best be seen in ritual. 
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For ritual is a contrived event. Though every event is really unique 
and irrecoverable, together they can have similarity over a series that 
is a tolerable substitute for identity. Ritual event would have no 
meaning and no efficacy if its elements were never performed more 
than once. So ritual seeks to turn event itself into a regularity; that is, 
it seeks to capture and encase some cosmic regularity within its 
“event-ness.” 

The Greeks discovered process by swinging a high-powered lens 
upon the regularities of events to discover the details of their tissues. 
When events become illustrations of processes, it no longer matters 
if the events are specific acts of particular gods. Why the god per- 
formed the deed, whether he may be expected to do so again, or 
persuaded or dissuaded, becomes an irrelevant matter. Our focus 
becomes the concatenation that describes the course of what trans- 
pired, but only if the concatenation may be generalized and every 
specific event that illustrates it may be safely forgotten. And if we 
may count on the process we need not pause to inquire whether or 
not the universe is numinous; yes or no, the matter is irrelevant. And 
within a frame of reference where the numinous has no weight, there 
is nothing to be worshipped. This is what the authors of “The In- 
tellectual Adventure of Ancient Man”? are referring to when they 
Contrast the ancient view of the universe as a Thou and the modern 
attitude toward the universe as an It. The universe-as-It we may term 
a “secularization”; conversely, the universe-as-Thou belongs to a 

there can still be such a thing as a 


“sacred” mythology. Paradoxically, 3 : 
“secular” mir Meanwhile, to continue speaking the language 


of m he Greeks turned away from questions of the 
eee A problems of the world as process, they be- 
came Prometheans who committed the Great Irreverence. 

The term carries no invidious intent; it is used neutrally. It is true 
that Promethean mankind has paid dearly for the questions which 
the Greeks began to ask of the universe; yet l En any steady- 
minded person would have the world again as though t meneka 
had never been asked. So the steady-minded must join the Greeks 
In thei nt act. 

Mia eed m regret having eaten of at ‘es p hi 
and having been driven forth upon stony oe hy © Orear “sil 
€nce has brought what has been described as “the emancipation o 


tho WAT g 
Sh io E enough. For again we are confronted with para- 

16H and Hs Ac Frankfort- J. A Wilson, Th. Jacobsen, W. A. Irwin. 1946. University of 
. . A. Fra pJ. A 

Chi A 

rice Press, Chicago. 
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dox. On the one hand the emancipation went even further than they 
indicate; on the other, had the emancipation proceeded to the ‘tie 
of its logic, it is likely that it would have done away with the artist. . 

The further emancipation just mentioned is simply that our spec: 
trum of reality has been lengthened at both its ends. Dr. Warren 
Weaver"? points this out when he says that there are three Sopa 
of problems that science has faced, or must face: (1) pense or 
simplicity, such as a pre-twentieth-century science was able to ere 
ulate successfully in terms of two simultaneous variables; (2) Lae = 
lems of disorganized complexity, in which the number of variab es 
is enormous and undeterminable; whereupon the calculus of variations 
—statistics—takes over successfully; and (3) problems of organized 
complexity, in which occurs “a sizable number of factors which are 


interrelated into an organic whole.” For the latter, says Weaver, 
adequate tools are still to be made. 


We may note that prescientific 
the first two degrees. Such 
scientific formulations, Rarely, 
any actual two-variable situatio 
tion as if it held but two vari 
bring forth. But they always ha 
in statistical parlance we mig 
residuals are incalculable and 
area where he is likely to set 


man never conceived problems of 
problems are purposeful abstractions, 
or perhaps never, in nature are there 
ns. True, primitives often treat a situa- 
ables: If the sun shines, the earth will 
ve the common sense to allow for what 
ht call “residuals.” To the primitive the 
unpredictable, and it is precisely in this 


up his ritual operations. As for problems 
of the scope and nature handled by statistics today—they are simply 
inconceivable outside a scientific matrix. 


The world-as-problem with which nonscientific men cope belongs 
within Weaver's third “degree”: that of “organized complexity.” This 


range of reality lies between the other two; and to the scientist it 
would appear in such terms as these: 


What makes an evenin 
water fail to satisfy thirst? 


another strain of th 
chemical substance a 


18Science and complexity. Amer. Scientist 36(4):536 ff. 
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constitution of a living organism express itself in the developed character- 
istics of the adult? Do complex protein molecules “know how” to redupli- 
cate their pattern, and is this an essential clue to the problem of repro- 
duction of living creatures? All these are certainly complex problems, but 
they are not problems of disorganized complexity, to which statistical 
methods hold the key. They are problems which involve dealing simultane- 
ously with a sizable number of factors which are interrelated into an 
organic whole. They are all, in the language here proposed, problems of 
organized complexity. 

On what does the price of wheat depend? This too is a problem of 
organized complexity. A very substantial number of relevant variables is 
involved here, and they are all interrelated in a complicated, but nevertheless 
not in a helter-skelter fashion. 

How can currency be wisely and effectively established? To what extent 
is it safe to depend on the free interplay of such economic forces as supply 
and demand? To what extent must systems of economic control be em- 
ployed to prevent the wide swings from prosperity to depression . . . ? 


How can one explain the behavior pattern of an organized group of 


Persons such as a labor union, or a group of manufacturers, or a racial 


minority... ? 
These problems—and a wide rang 
medical, psychological, economic, an 


e of similar problems in the biological, 
d political sciences—are just too com- 
Plicated to yield to the old nineteenth-century techniques which were so 


dramati | on two-, three-, or four-variable problems of simplic- 
rig pene j ver, cannot be handled with the statistical 


ity. These new problems, moreo dled : 
techniques so effective in describing average behavior in problems of dis- 


organized complexity.!° 


In all this catalogue there spe 


di i ity is precisely tha ife ha 
lived. And pi fs dimension which the nonscientific world view 


i isi kground of knowledge 
has al t Given but the requisite backg of d 
they are tha Bini of question any ancient Mesopotamian ‘would have 


rA ever been and seems destined ever to be the dimension 
where the artist has created. The artist remains a ppoe A 
the sphere of the Great Irreverence. For no matter E ts eliefs, 
disbeliefs, doubts, or the subjects he treats, his wor sti i 
numinous—in that, at the core of him he is an interpreter of man 


to man. 


aks the idiom of science. Yet the 
t within which life has always been 


. 2 "has two different 
i i h, the word mythology” c 
a eB the discipline whose subject matter is myth; 


19bid., p. 539. 
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mythology is the corpus of myths held by an individual or a society. 
The meaning of both rests upon a definition of myth.° p ; 

For over two thousand years myths have been identified, inter- 
preted, debated; and on only one point have scholars agreed: myths 
are a form of literature (in the broad sense of the word) about gods 
or demigods. The problem becomes that of explaining the gods and 
their deeds. At the same time, many students have noticed the sub- 
stantive connections between myths and rituals.*? But they had al- 
ready committed themselves to the assumption that myth and ritual 
are nevertheless separate entities. Therefore, which is older than the 
other? One must have Promoted the origin of the other; but which 
did which? 

Discussions of this assumed problem relied for their data almost 
entirely on the documents of the Mediterranean and Levantine 
worlds. Then anthropology began to report cultures in which one or 
the other category was almost wholly absent; instances appeared 


where rituals received mythic reinforcement; others, where myths 
generated rituals. 


quality of the data on which 


Nor would modern psychiatry 
obias and the compulsives, the 
, or distinguish as fundamental the 
© hurt himself from those that drive 
sguided would it be to dichotomize 


20A brief but excellent treatment of the history of mythology is that of Richard Chase, 

Myth.” See also Ernst Cassirer, “The Myth of the State,” Part I. 

yths and rituals: a general theory. Harvard Theol. Rev- 

i question. See also “Myth,” by Ruth 

e Social Sciences (New York, 1933). 

Psychiatry precisely for the same fallacy, and this has sug- 
i Pp. 59ff., and the references cited there; 

“The fundame istinction between normality and neurosis.” This 
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mental disorders deriving from biological dysfunctions and those 
deriving from injurious social experiences. “In between the causal 
chains and the consequences we recognize specific pathological proc- 
esses within the body, which are set in motion by the causative chain, 
and which ultimately mediate the end results. It is this peculiar con- 
stellation of pathological processes with its own idiosyncrasies which 
is the ‘disease entity.’ ”* 

Since this essay is developing the point that the essence of myth- 
ology is the mythopoeic process, which is symbolic activity, which is 
psychoneurologic, perhaps we have a case of parallelism as much as 
a case of analogy to that of psychiatry—although nothing can be 
farther from our intention than any suggestion that mythopoea is a 


pathological phenomenon. 
The point is that myth an 

categories, somehow related sec 

of the categories as ancestral to t 


d ritual are not two basic and separate 


ondarily. No more may we place one 
he other, or as antedating the other. 


That in one culture myth is extensively present while ritual is not, that 
in another the situation is the reverse is an interesting fact about the 
culture—but for establishing a principle about the evolution of myth 
and ritual it carries no weight. Nor is ita fundamental distinction that 
one tale is told for its entertainment value while another is taken 
seriously, or that one has no further consequences while the other 
leads to concerted social action. These notions lead to difficulties 


that will be taken up later. , 
With these strictures in mind, we pass to the problem of a practical 
h, after the manner of the 


scheme for analyzing the structure of myt , 
grammarians; that is, We shall seek a grammar and a semantic of 


mythology. 


We shall include as the corpus of 


A “Grammar” of Mythology™ 
s commonly accepted as myths, 


mythology all rituals, all narrative 


?3Kubie, 1953a, p. 62f. i 
‘This attempt at a “grammar” is a Pure 
Categories which 1 first developed to al 


urely empirical matter. It represents a system of 
d my students in mythology to a workable 


architecture beneath a mass of inchoate data. It is hoped that the system will help 


ra ; : thology, but to such a science it pretends to do no 
ather than hinder a science of mY n.” Br Claude Lévi-Strauss has been developing 


“a ` 
whe žan suala aeroising method of analyzing the stud of myles He 
Starts by breaking down a tale into the elemental movements shy matis : ese he 
Sorts and rearranges in a kind of matrix, and from this eet hat he.cotn Hes 
ta Totessihe Smiereence of the theme treatment. Thus he ye at i comes upon 
the. essential meaning of the tale. (See The structural pu 7 A my pi Myth: a 

Ymposium,” Thomas A. Sebeok, ed. ["Bibliographica bi this, D “Levi ies 
American relieve Salei Wi Philadelphia, 1955.) In doing this, Dr. Lévi-Strauss 
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plus folk tales and any other literary pieces in which world view is 
treated as such (even if unconsciously); and by the same token, all 
other documents that likewise express myth material. Thus we include 
Sumerian cylinder-seals, vase paintings of the deeds of Heracles, 
statues of deities, emblazonments such as the Persian Sol Invictus, 
the Chinese Yang/Yin, the Buddhist Wheel. We must do this because 
no discourse on mythology can ignore them, or even fail to recognize 
them on occasion as of fundamental importance. 

Within this corpus, mythopoea expresses itself by way of three 
idioms: myth-tale (the word “tale” may be used alone if the meaning 
is unambiguous), rite and/or ritual, and monument. 


MYTH-TALE, RITUAL, MONUMENT. It might be called a sociological 
accident that myth and folk tale have traditionally been considered 
two separate categories of primitive or unsophisticated literature. The 
two genres were first set up as distinctively different; only after a long 
basic oneness discovered. The 
ated classes of Europe knew the 
treated by Homer, Hesiod, and 
the European peasantry. Such, 
nineteenth century, when the 
interest in folklore. Suddenly 


, romances, and insurrections. 


Were we writing the history of Christianized Europe in terms of its 


mythology, here would belong a chapter on myth and folk tale and 
the stratification of social classes. It would develop in this way: When 
the pagan folk of Europe became Christianized, their ancient pagan- 
isms were shattered. Christianity is rather peculiar among the socio- 
cultural systems of the world in that it stresses belief in certain 


has progressed beyond anything | have undertaken systematically. But his analysis is 
Confined to myth-tales, and the tale seems to be coextensive with his definition of 
myth itself. We seem to be traveling different roads; and neither of us vitiates the 
work of the other. 


ttempts to remain amenable to the humanistic approach 
ientific approach. It is an article of the writer's faith that 
| anthropology as a science requires it never to cease 
t i eption of psychology, this makes it the 
this can be said. Of no part of cultural anthropology can this 
here dwells the psyche of man. 
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dogmas. Translated into the language of mythology, it identifies 
adherence to religion with intellectual assent to articles of Weltan- 
schauung.*® The invading mythology therefore attempted to annihilate 
the indigenous mythology. The invader was kept intact by institutional 
backing, a thing which the indigenous mythology possessed but feebly. 
The invader had originated under urban cultural conditions; it suc- 
ceeded best in the cities in extirpating the indigenous mythology, 
and best therefore where it could attack the indigenous views by 
counterposing positives. But the indigenous mythology of pagan 
Europe harked back even to Paleolithic times; it therefore possessed 
a chthonic side for which there was little if any counterpart in the 
cities. This material survived among the peasantry because the invad- 
ing system had no positive counterpoise; only negatives—intellectual 
tabus, mere denials of validity, prohibitions to believe. 

It was this truncated mythology that European scholars rediscovered 
in the nineteenth century. It did not appear to bea mythology at all. 
It had no cosmology of its own, no recognizable deities attached to 
the rituals (later research found they were still there), many tales with 
no particular point except entertainment. At the same time, scholars 
discovered the Indo-Europeans, linguistically as well as mytho- 
logically. The Eddas and the Vedic hymns, the fragments of Celtic 
and Slavic tale and monument were seen as relics of a common pagan 
Past, of beliefs once held but, at least as far as Europe was concerned, 
long since repudiated. The repudiated or forgotten is ny aa 
extra- or anti-canonical beliefs held by the peasant class are folklore. 


This rapid sketch is severe and simplistic, to be sure. ie in me 
it seeks to convey thereby be vitiated, we must “epee os y that 
the Christian and the pagan mythologies had also blen > , but 2 
this process succeeded in the orek ore ey than in urban, 
a i e still testify so À : 
ee Marchen, and the like are convenient 
3 2 ” of Occidental culture. We 


labels f s of the “low tradition a W 
might edits Occident possesses a “front yard” mythology within 


its “high” tradition while its “low” tradition contains its “back yard” 
j 


mythology. 
this point with beautiful succinctness. See her article, 


25 ; 
Ruth Benedict has expressed f Social Sciences. 


“Myth,” in the Encyclopedia o Iturations has been done into 
i h mutual acculturations c 
â dh example of what oy oes ison Dance, and Customs of Peasant Poland” 
Re aming book by pr: a d. [ca. 1952]). Here is the community a roma, 
i y ublishers, New ork, n. 1 tion at every juncture, and also the ritua 
eplete as its life is with ritua through the drama of his own 


i the biography of the individual a 
re, 


dramatiza 
s he too passes 


318 BEING AND BECOMING HUMAN 


Most of the world, however, has not undergone a metamorphosis 
of its world views parallel to that of the Occident. This began to 
appear when the anthropologists returned from the field with the 
literatures of many primitive cultures. The deductive scheme that had 
been made to fit the literatures of European culture failed to work 
among these exotics. Folk or fairy tales do not represent a more 
primitive level of cultural evolution than myths; the entertainment 
value of the former as against the seriousness of the latter is not a 
fundamental distinction; wishful thinking is present in all.27 

What, then, is a myth-tale? It is any narrative that expresses world 
view, no matter what the external, the literary form may be, or the 
motivation behind its telling. And we shall include hymn and poem 
insofar as they are informative. If once they were given credence by 
the ancestors, and are now told more lightly, then the problem be- 
comes one of inquiring into the status and condition of a people’s 
beliefs that makes this so, which is a subject more fruitful than the 
task of determining the most appropriate genre lable. It is the tones of 
the chord, not its Overtones, that must be heard first. 

Certainly, were we to push this definition to its rigidly logical con- 
clusion, all literature would be myth. Presumably no one can tell a 
story without disclosing something of his own world view or that of 
his culture. This difficulty cannot be helped. But then, no category in 
the field of mythology is determinate. For a grammar of myth, it is 
not a serious problem. As a practical matter, we may agree to include 
all tales wherein world view can be explicitly demonstrated, plus 
other literary forms that have obvious mythologic direction. 

There is yet another stricture that must be disposed of. Commonly, 
myth-tales are thought of as narratives involving gods or demigods 
and the supernatural world. This too runs into anomalies. Primitive 
men do not draw a line between a natural and a supernatural world— 
even when they recognize that their own hoeing of a field is matter- 
of-fact while the god contributes another ingredient to the crop. 
“Natural” and “supernatural” are terms from our own thought-idiom. 
They help us to grasp the factors in a total situation where primitives 
are involved; but they help us not at all if we wish to get inside the 
mind of primitive man. They are not free from our cultural egocen- 
tricity. Further, if we define myths as tales about gods and the like, 
we must conclude, logically, that myth dies when belief in gods and 


27Fortunately it is no longer necessary to spend effort validating these assertions. 
They would be accepted by most anthropologists today, and, | believe, by most 
folklorists. The matter is adequately and effectively summarized by Stith Thompson, 
in Myths and folk tales, in “Myth: a Symposium,” pp. 104-10. 
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a supernatural world dies. Why this is an unsatisfactory conclusion 
will be clear after we have treated the subject of themes; for the 
moment, suffice it that if a myth is a narrative about gods, then its 
touchstone is motif—that is, a concrete feature told about them. And 
this kind of thing necessarily dies if the god dies: The myth-tale 
dissolves. Yet what the narrative has been trying to say is thematic, 
servation about the tragedy of man; the motif 
t the vehicle that carried the theme. Such 
a theme lives on to be handled by the most sophisticated of men, 
even if carried by other kinds of motif. So the gods disappear; yet 
the myth remains. This is what is likely to happen in a secularized 
society. Sophisticates are inveterately mythopoetic, but they come to 
use their own sets of idioms.” The reason why ‘mythology is com- 
monly coupled with religion is that most societies are sacred, they 
rest within a numinous universe. But there is such a thing as secular 


mythology. 
For a grammar of mythology 


ceded myth-tale or vice versa; 


often a profound ob 
proves to have been bu 


it is immaterial whether ritual pre- 
whether one can occur without the 
other; whether they are coeval in origin; whether there is no general 
rule but all possibilities obtain.’ The essence of the matter is that the 
one cannot be dealt with adequately without the other. If the basis 
for defining myth is psychological, then ritual and myth-tale are but 
two cardinal modes of expressing myth. Where both are present in a 
culture, both express the same world view, even if a ritual occurs 
with no tale attached to it, or the tales occur with no ritual. Both 
treat the same numinous universe; both see cause and effect in terms 
of event, not of process; for both a natural-supernatural dichotomy 
does not exist; the assumptions about the nature of man and of his 
position in the universe are identical. The only essential difference 
seems to be that the tale satisfies some intellectual demand, while 
ritual satisfies some action demand. 

So when we encounter a culture which has much ritual but practi- 
cally no myth-tale, or a rich thesaurus of myth-tale but little ritual, 
we do not ask: “Why does one culture possess so much mythology 
while the other lacks it?” or: “How did people elaborate so much 
ritual without ever developing a supporting mythology? Instead, we 
ask: “What is there about this culture that leads it to develop this 
idiom of mythopoea and not the other?” Whichever is present, we 


idioms: these abide: tale, ritual, monument. 
of this set of problems, see Lord Raglan, Myth and ritual; and 
The ritual view of myth and the mythic, both in “Myth: A 


28Not categories of 
29For divergent views 
Stanley Edgar Hyman, 
Symposium.” 
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have some kind of index as to how the culture approaches its numin- 
Ous universe. This is a cultural problem, and it is hardly different, 
essentially, from the question as to why the English have produced 
such magnificent literature, but (since Purcell) no great music to 
range beside Bach and Beethoven—yet Handel found in England the 
more congenial environment for his creativity. At all events there is 
nothing about ritual or myth-tale as such that compels the other into 
existence. Where the one does evoke the other, we have a problem 
of culture event, not one of mythopoeic principle. 

We may treat ritual as the more generic term, rite as an element of 
ritual. Rites may compound into rituals; the simplest ritual contains 
but one rite. The one rite, however, can be repeated an indefinite 
a of times: the repetitiveness itself may then be a feature of the 
ritual. 

Actually, a ritual obtains its efficacy from the fact that it is a repeti- 
tion. Much of the force of a Roman Catholic Mass, of a Christmas 
ceremony, of Ramadan, of Yom Kippur, of an Australian corroborree 
lies in its time binding: It is because it has been done indefinitely 
back in the past, and also because it is destined still to be done in the 
future, that it is efficacious. And the rite of baptism or of circumcision 
which can occur but once in the lifetime of the individual is effica- 
cious precisely because it has been and will be practiced regularly on 
all others of the group. 

In what follows we had best include, anticipatorily, a mention of 
monument. When tale and ritual occur conjunctively, they reinforce 
each other, as with the Ojibwa or Menomini Midewiwin, the Christian 
Mass, the Jewish Passover. Monument—the symbolic paraphernalia 
of the ritual—reinforces both. The Midewiwin ritual is not com- 
memorative of the myth, even though the ritual may have originated 
in the dream or vision of a shaman. The etiology, to be sure, is not 
idle: It does serve to bind the ritual into a cosmic scheme. The Chris- 
tian Mass has certain external resemblances to the Midewiwin: There 
is an efficacy that emanates from a deity above, and which is trans- 
mitted down through the mediation of initiate individuals. The 
Process started in one initial event, where the divine made junction 
with the human. To transmit the efficacy the event is symbolistically 
recalled or dramatized. The efficacy itself lodges in the monument, 
the migis shell, the Host. But behind these externalities there is a 
fundamental difference of world view. The Greek mysteries often 
postulated that, although man and god were different, somehow they 
still had proceeded from a common substance: The mystery brings 
man back to partake of the divine; a mystic union occurs, There 
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seems to be no evidence of such an idea in the Midewiwin. The Pass- 
over is frankly commemorative. There is not an efficacy that is being 
mystically transmitted from a sacred event. The event certainly does 
serve to rationalize the ritual; but the ritual gains its points from its 
of obedience to a God whose nature is to 
he Christian Mass, on the other hand, the 
words, “Do this in rememberance of me,” do not stress the command 
nature of their speaker; there is, rather, more of a prescriptive plea. 
A continuing efficacy will flow forth if you will but do this, but to 
respond must be your choice. 
In all cases, however, if a myth-tale attaches to the ritual in such 
a way as to give it rationale, it is believed that the event is the historic 
initiator while the ritual is a continuator of a regularity. 
Both myth-telling and ritual use the “props” of monument, that is, 
paraphernalia, either as tools of emphasis or because the monument 
itself contains an efficacy that is indispensable to the performance. 
The pectoral or altar crucifix captures the same event which is told in 
a tale and is being reenacted every time a Mass is said, and which 
also appears, in a special way, but once a year, on Good Friday. 
The basic technique of myth-telling is recitation. But it may employ 
gestures; it may also display some article around which the tale is 
woven. Such things enhance the dramatic emphasis. They are monu- 
ments, as well as a part of language. The basic technique of ritual is 
gesture. But ritual also makes use of recitation; when it does, it is 
converting recitation into a form of gesture. Tale and rite, then, may 
both use the same paraphernalia; the difference lies in the way they do 
it. To borrow an analogy from physics—myth-tale holds symbol 
energy as a potential, while ritual is symbol energy kinetically ex- 
pressed. Tale is mythology verbalized; ritual is mythology acted. ; 
We need not pause to discuss such matters as magic versus religion, 
or the apotropaic, supplicative, coercive, sympathetic, or other class 
of rituals. Such features belong to the study of primitive religions. 
They are indeed pertinent to discussions of the various cultural 
settings which elicit one or another ritual motivation, but they are not 
fundamental categories; to use them as though they were, and to 
erect a classification of rituals upon them, is to commit the semeiotic 


being a continuing act 
demand obedience. In t 


fallacy. OENE z A 

É But diere is reason for scaling rites and ritual in terms of the levels 

of psychological evolution which they reflect. For the purposes of 

this essay, it is necessary only to apply the term “psychoecology” to 
í f stating the matter.®° 


Radin’s succinct way O 
201957. “Primitive Religion” Dover Publications, New York, pp. 7ff. 
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Expressed in strictly psychological terms the original in y 
supernatural was thus simply one aspect of the learning pmen, o eai, 
of man’s attempt to adjust the perceiving ego to things outsi e ney 
that is, to the external world. This attempt did not begin with has En 
clearly rooted in his animal nature and has, from the very beginning i en 
expressed in three generalized formulae. According to the first one, Dean 
and the objective world interact coercively; according to the secon ‘world 
coerces the objective world, and, according to the third, the SHERE Te 
coerces man. With the coming of man there appeared for the firs 


ion 
d the external world. That evaluati 


isti ion i agic 
its characteristic expression aii A 
i i . . c 
and compulsive rites and observances; that which ascribed this 


PaA s : ligious 
power to the object found its characteristic expression in the relig 
activity. 


We can arran 


$ A igion, in 
ge this hypothetic evolution, from magic to religi 
four stages: 


i n 

1. The completely coercive and unmediated. Here the relation betwee 

the ego and the objective world is almost in the nature of a a, aian 
2. The incompletely coercive and unmediated. Here a measure of vi 

is imputed to the object. 


o 
3. The reciprocally coercive. Here volition is imputed to both the eg 
and the object. 

4. The non-coercive. Here the ego 
subjection to the object. 

In other words, we are dealin 
of the ego from an infantile sub 
correctly observed, from the co 
of man from his co 
intellectual vacuum 
a material world 
existence,31 


ao, ious 
is regarded as being in conscio 


g here with a progressive nag tee 
jectivism; the freeing of man, as i Geet 
mpulsive power of thought. But this i oa 
mpulsive irrational anchorage did not take place oie 
with which psychologists so frequently operate, ag 
where man was engaged in a strenuous strugg 


d, is 
THE TECHNICAL ELEMENTS OF RITUAL. Gesture, we oa i 
a basic technique of ritual. Gesture may be movement; it als 


i igi is seems 
81As long as we do not take “coercive” and “stages” in ton, migja eae et such 
to me a most valid statement of the case. Dr. Radin heed ah snywhajaibutt 
rigidity of thinking; hence the following strictures are cavea ts mene KONURU: 
at him. (1) The “stages” must be considered as but pe mear Rot necessarily 
(2) “Coercion” is but Our own interpretive figure of tae ey TAW act Of Seizing 
Portray the intent of the primitive who began exercising i oF eaa e th TALS 
any living thing, whether plant or animal for the Pap carnivorous or frugivor- 
Coercion on the human level any more than on that o a e WiBEHIGRG. ECON 
ous animal. The making of the first knife out of a piece s she cat INET CARAT 
the material. Before we can have magic rite, just as be PEM of Radin’s stage one, 
technology, we have just technique. In other words, en SSeS De suggesting 
there is a still more primitive and undifferentiated one. 
it in his remark about “almost . . . a tropism. 


MYTH AS WORLD VIEW 323 


pose. Dance is its most intricately developed form; it exploits both 
kinds of gesture. All or any part of the body may be enlisted; facial 
expression, of course, is included. 

Dance emphasizes and elaborates upon the time dimension— 
tempo and rhythm. It is phylogenetically an ancient talent, for we can 
hardly withhold from the rhythmic troopings of chimpanzees the 
label of dance. But among these artless cousins of ours there is no 
clear evidence of symbolization. And to be sure the dancing of Homo 
ludens can be spontaneous and nonrepresentational—perhaps just 
because he has had dancing ancestors among the alloprimates. Equally 
obvious is it that he can freight his dancing very thoroughly with 
symbolic content. 

Symbolized gesture is a form of iconography. It can be diaphoric,®? 
or it can be metaphoric. But its dependence upon the time dimension 
associates it with music and recitative, and sets it off from sculpture 
and painting, which may turn even movement into pose (and use 
pose itself thereby to express and hold that about movement which 
otherwise would be but momentary and lost). On the other hand, 
symbolized gesture dissociates itself from music and associates itself 
with sculpture and painting in that it treats pose and movement 
visually and not acoustically (when feet are stamped we have rudi- 

ture and its evolute, dance, exploit their 


mentary music). When ges 
ki develop subtle balances between motion 


resources to the limit, they € 
d both as flow and as duration. 


and pose: Time is presente r 
: ion are congenial to both ritual and tale; 


Song and instrumentatio 
that is, song and instrumentation are morphemes of ritual; but to tale 


they are not so intrinsic as they may become to ritual. When song 
used with or in a tale, they raise its dramatic 


and instrumentation are a 
accompanied. The tale may be broken 


impact. Epics are chanted and 
off with interjected refrains. But when these things happen, we are 


witnessing a far more complex phenomenon than a mere and bare 
narration: recitation has gone over into a form of ritual (sive drama). 
A hymn of praise to a deity, a national anthem like “The Star-Spangled 
Banner,” when performed, are really complex pieces of mythology 
whose analysis would take us far beyond the scope of the present 


study. 
A monument is a concrete, that is, seizable, object 


MONUMENT.” t l 
or device which may serve to focus or orient the personality of the 
32See Philip Wheelwright, The Semantic approach to myth, p. 97, in Myth: A Sym- 


posium.” - ; 
EsThis is the least fortunate of the three terms for idioms, but it must do faute de 


mieux. 
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believer. It may be portable; it may be large and immovable; it may 
be actually used in a ritual, or it may simply stand to recall tale or 
ritual. Most monuments are visual and even material; many are 
acoustical; probably no bodily sense is exempt from being enlisted in 
making monument. The following are all monuments: 

The Christian cross and/or crucifix, whether erected in stone on a 
hillside, atop a church edifice, as the centerpiece of an altar; as a 
pectoral worn by priest or lay person, in the guise of gesture (“making 
the sign of the cross”) 


The stone effigy of the Civil War veteran in city square or on village 
common 

The Lincoln Memorial in Washington 

Lenin’s body in its mausoleum 

The Queen of England 

Ritual masks 

Priestly garb and altar paraphernalia 

The caduceus of the medical profession 

The American national emblem 

The national anthem 


Any psalm or hymn performed ritually 
Scriptural and other formulations in rituals 


Ritual dance steps and postures 
Ritual incense 


the human microcosm effects a junction with 
the “universal Other,” 


The great traditional religions, such as Judaism and the liturgical 
bodies ave developed architectural ediflces so richly 
i become epitomic monuments of their re- 
y express cultural climaxes. At the other end 
e altars on high places, and the Plains Indians 
buffalo skull painted half black, half red. The Midewiwin lodge of the 
Ojibwa and Menomini is a reflex of an aspect of their cosmic scheme. 
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Both officiating priest and the scheme of the lodge are attempts, each 
in its way, at mimesis or methexis. 


MOTIF, THEME, MORPHE. Let us regard tale, ritual, monument as 
the warp of myth through which travels a weft: motif, theme, morphé. 
Furthermore, the warp is idiom, while the weft is semantic content. 

For motif we shall adopt Stith Thompson's definition: It is “the 
smallest element in a tale having a power to persist in tradition.’** 
The definition is quite adequate in its own right, but there is a further, 
cogent reason for accepting it: Antti Aarne and Stith Thompson to- 
gether have advanced the analysis of motif so significantly that we 
cannot do better than work within their edifice.” To this we may add 
Thompson’s description of a type: It is a complete tale that is “made 
up of a number of motifs in a relatively fixed order and combina- 
tion... . Most animal tales and jokes and anecdotes are types of one 
motif. The ordinary Marchen (tales like Cinderella or Snow White) are 
types consisting of many of them.”*° 

What a motif is, and what it does, may be brought out if we turn to 
that of the earth diver." We find this character hovering or floating 
Over a primal world ocean or flood in company with another super- 
natural being. The latter bids him dive to the bottom for earth; after 
several mistrials he fetches it up; his companion scatters it over the 
face of the waters, and it becomes the dry land. This seems to be the 
Most widely diffused single motif in the entire repertoire of the 
world’s mythology. It occurs across Eurasia and North America, from 
Finland to New York and Quebec; it is found again in India and 
Southeastern Asia. A reasonable case can be made for its being a 
8enuine example of diffusion from a single source—Irano-Chaldea. It 
this be true, then all of its variations record, however scantily in any 
Particular instance, the fact that there have been very many psycho- 
cultural differences among its recipients and its transmitters. Yet no 
matter what these differences may be, the act of earth-diving persists 


throughout. 


34“The Folk- ” ae 

öSee oe secre ezadi der Marchentypen, FF Communications No. 3 
(translation by Stith Thompson, The types of the folk-tale, FF Communications No. 
74); Stith Thompson, “Tales of the North American Indians” (Cambridge, Mass., 1929); 
“The Folk Tale” (see Appendix); Motif-index of folk-literature, FF Communications 
Nos. 106-9, 116, 117 (published also in Indiana University Studies, Nos. 96-97, 100-1, 
105-6, 108-10, 111- 

aisee E O po Toia The earth-diver and the rival twins. In: “Indian Tribes of 
North America: Proceedings of the 29th International Congress of Americanists, III.” 

a Chicago. 


Sol Tax, ed. University of Chicago Press, 
ŝTlbid, 
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Clearly an earth diver must have a sea into which to ok 
contra, a sea (as a feature of a tale) is in no need of an eart | ~ : 
In fact the primal ocean occurs in Chaldean mythology quite bg 
an earth diver; in this untrammeled form it transmitted itse z 
Western Semitic mythology. Both as a matter of literary analysis an 
as a historical development, the earth diver is, so to speak, a de: 
pendent variable, while the primal ocean is an independent variable. 
Together, they form a compound motif. , : 

A theme is a mythopoeic attitude toward life, or an e A 
of it. Thus, gods fear men, or are anxious lest men become too go 
like in power. This is the reason why YHWH-’LHM drove Adam an 
Eve from Eden, and why he confounded the language of men when 
they built the ziggurat of Bablyon; it has a meaningful similarity to 
Aeschylus’ interpretation of Zeus’ persecution of Prometheus. Men, 
on their part, will defy the gods to wrest power from heaven, though 
the attempt kill them. Here we have two themes, often brought 
together as obverse and reverse: the jealousy of gods, and Pro- 
metheanism. Some themes may be designated from the forms they 
take in Greek mythology: Orphean, Promethean, Oedipan, Dionysian; 
also, phthonos, nemesis, moira, hybris. For others the labels vary: 
Power quest, primitivism, Yang/Yin, the dualism of good and evil, 
rebirth out of death. 

We might say that themes represent the philosophic broodings of 


the mythopoet. And so it is to be expected that the same or an 
equivalent theme will occur i 


it possible, for instance, 
vealing contrast in the 
schauung. 


In fact, it is the kind of themes that engage the thought of a cul- 


ture, and the way in which they are treated that give enduring sub- 
stance to the study of myth. This applies both to the Weltanschauung 
of any particular culture and to cross-cultural comparisons. Themes 
endure, though gods die and motifs change their shape. Prometheus 
is as eternal as mankind. But for the durative character of theme, 
Ernest Jones could not have written “Hamlet and Oedipus,” Jean 


88The primal-flood motif is probably continuous with both the biblical tohubohu of 
Genesis | and the deluge 


of Genesis VI, but collaterally so, in that the source of 
both the biblical and Eurasiatic-American branchings presumably is Mesopotamian 
Iranian. 
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Anouilh “Antigone,” Thorton Wilder “The Bridge of San Luis Rey,” 
Herman Melville “Moby Dick,” Thomas Mann “Doctor Faustus.”*° 

A morphé is a figure about whom or which thematic material may 
cluster until this figure takes on an enduring character. The mother- 
goddess is a morphé, whether in the guise of Inanna, Astarte, Venus, 
Or Isis. Utnapishtim and Noah are allelomorphs of one morphé, so 
are Enkidu and Samson. In the first two cases the different guises of 
the morphé are generically related; in the case of Samson and Enkidu 
their only relationship is via the common theme of primitivism: They 
represent a male chthonic strength. The serpent at the base of the 
Tree of Life is a morphé that has been known from Sumerian times 
down to the caduceus of medicine. 

Sometimes one and the same feature of a myth may be treated both 
as a morphé and as a motif. The mother-goddess who mourns for her 
dying son, the thaumaturgic twins or boon companions, the hero are 
Cases in point. It depends upon the focus. The sorrowing mother- 
80ddess with her dying son is thematic when the two characters 
together embody a certain philosophic idea. But a tale about them 
can diffuse as a motif; the idea they embody may suffer attrition; 
eventually another theme may be inserted into the motif instead. This 
Was the fate of the earth-diver morphé as the motif associated with it 

iffused over the globe. Further examples of morphaé are: 

The Trickster 

Satan (highly composite and paradoxical) 

e Phoenix 
The Chinese Dragon 


e Minotaur 
den 


39 thic, i : im- 
Stanley E. Hyman, in The ritual view of myth and the mythic, in Myth: A Sym 


(p. 93f.) says: “What such modern writers as Melville or Kafka create is 
but an individual fantasy expressing symbolic action, equivalent to and 


alo the myth’s expression of a pu 
myth Pei Jagendorf) can ingeni mye oral 
i (o i e! 5 “ ” 

i all clear hak id Eas Melville's not being able to ae ee And 

to “individual fantas expressing symbolic action” is to be denied the label of 
Mythopoea, then t y o myths at all. How else did Gilgamesh or the story of 
Mi ™ come into ekistencat Shall we deny myth status ip the oa tale of the 
p cewiwin, if we discover that it originated as a shaman’s vision? Or to the vision 

at started the Ghost Dance? If we start with the premise that mythopoea is a 
p O Cess now dead in so histicated culture, then the case Is closed before its hearing. 
Ut thereupon we are ran: with the task of explaining the phenomena generated in 
eoem man from the same psychological wellsprings, and of finding new technical 
“plas to fit; and all the while we are postponing a reckoning with the dictum that 
us ça change plus c'est la même chose.” 


328 BEING AND BECOMING HUMAN 


World Mountain 

Tree of Life 

Cosmic egg 

A morphé clearly can embody several themes at once; theme and 
morphé reinforce and elaborate each other. It is interesting that 
morphaé are more likely to be sustained by ritual than by tale; tales 
may be totally absent, or at least superfluous. Erda, the Katcinas, 
Mawu, YHWH need no specific tales to keep them alive. On the other 
hand, a morphé may so enlist the imagination of a folk that it gathers 
a cult and also an endless number of informal folk tales. This is most 
notably true of the Virgin Mary; although without her Son it seems 
that she would be meaningless, the cult actually attaches to her and 
not to her Son. 

Let us return to the collection of tales that features the earth-diver 
motif. It has the advantage of being widely diffused and no more than 
moderately complicated; at the same time it alters not only in motif 
details but also in theme and morphé. 

The earth-diver tales are everywhere cosmogonic. We should sup- 
e been taken seriously wherever they are 
fy the point, but there is nothing about 
would lead us to suspect otherwise. But 
ual probability that their audiences were 


s sense). Over most of the area the forms 
e much simpler and seem to be no more 


were active j 
Christianized versions among the C 
lay among th 
vanitic or Ma 


g been under the influence of the Eastern 
ly doctrines, so that theoretically they should know 
also the Genesis tales which are official and canonical. Here, then, 
the earth-diver cosmogony co-exists with the official teaching; yet its 


status is on a level comparable to that which it occupies among most 
American Indian tales. 
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Among the Cyrillic Slavs, the actors are God and Satan (the diver); 
among the Cheremiss, Yuma and Keremet; among the Tatars, there 
are various names for God and Devil, and so on. In America the actors 
are always members of local cycles: Manabozho, Wisaketcak, Old 
Man, Eagle, and Crow, water birds and water mammals, etc. It is very 
Noteworthy that even in versions like those of the Slavs, it is not the 
tale that sustains the theology, but the theology that sustains the tale. 
God and Satan do not depend upon the earth-diver story for their 
acceptance among the Slavs—although this does not preclude the 
Possibility that the repetition of the tale reinforces belief in deities 
Who are thereby made graphic in terms that the people can com- 
Prehend. But after this has been said it remains true that God and 
Satan, like other folk-tale characters that have taken graphic shape, 
attract about them stories both old and new. This is likewise char- 
acteristic of Trickster, Brer Rabbit, John Henry, Samson, St. Nicholas, 
the Christ Child and the Virgin Mary. ; i 

€ tale, including its dualistic feature, is very widespread in 

Merica. But in the Old World, this dualism is thematic: the antago- 
nism between the primal principles of good and evil which, paradoxi- 
rally, brings the world into existence. The tale traveled to America, 

ut no Persian missionaries came with it: The meaning of the rivalry 
k been almost or entirely leached out. The tale comes to reside, 
po distinguished, in the general corpus of American Indian hcl 
ig But the motif has thus been set free to be freighted with new 
can Matic material, and this has happened in at least three independent 
“ases, The Atapaho, the Mandan, and the Confederate Iroquois, each 
sti eir own way, have reset the tale in public rituals, and have 
.Dellished it with esoteric or official symbolic details. Such con- 
Un ation was never accorded in the Old World where the folk were 
~er the dominance of one or another of the larger, sophisticated 

Bious systems, 
relate, ee sketch serves to i 
as they i: yet preserve degrees of 

é iffuse across cultures; they € 
“nturies within any single culture. 


ndicate how motif, theme, morphé 
freedom. They change accordingly, 
hange also as they travel across 


Th 
= Progression and Elaboration of Myth 


Ma 


myth cult. The far pro- 
found e my 


Parti 
rticularly), he Philologen especially. 


Sr study belongs to the humanists, t 
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Progression and Elaboration of Tale The chief actor or agent in : 
motif or a type we shall term the “principal,” a more neutra = 
than “hero.” Once a principal captures people’s fancy, he is likely to 
become the center of numerous episodes; these compose a cycle. w. 
variety of these principals knows no bounds: Samson, Sinbad, Marko 
Kraljevic, Odysseus, Väinamöinen, Coyote, Wisaketcak, John Beaia 
Joe Magarac, Brer Rabbit, Abraham Lincoln, Li'l Abner. They na r 
geminal: Lodge-Boy and Thrown-Away, Gilgamesh and Enkidu, Ro rf 
and Oliver, the Katzenjammer Kids.*° In a cycle the character of the 
principal holds the episodes together. The least formal cycle is ine 
more than a desultory collection; a more organized cycle passes t e 
principal through a progression so that the cycle becomes a Se 
biography. When this happens we have a true epic; we may trace the 
emergence of one or more themes which are diffused through the 
whole corpus and which cannot be grasped from a reading of but one 
sampling of the literature. a 

The biographical cycle commonly treats of the principal's origin, 
waxing, maturity, waning, and disappearance. This happens to Samson, 
John Henry, Gilgamesh, Barbarossa, Roland, and Oliver. It is very 
much a matter of the thematic treatment. Samson, John Henry, Roland, 
and Oliver are destroyed by their tragedy; Gilgamesh passes in the 
fullness of his period; Barbarossa and Quetzalcoatl have retired until 
times are again congenial; Joe Magarac has merged into the steel 
whose spirit he really is—like John Brown (and the comparison has 
substance), “his soul goes marching on.” 

There is yet another kind of compounding in which there is a suc- 
cession of principals: The earlier wanes as the later one waxes. This 
happens among the Yurok Indians, with their Wohpekumao-K'pulayao 
-Kewomer sequence. Likewise with Ouranos-Kronos-Zeus; Elijah- 
Elisha; John the Baptist-Jesus.*! The principle applies also to the suc- 
cession of world epochs in Levantine mythologies (and a number of 
others, in scattered locations over the world). It is most interestingly 


developed by the P narrative in the Hebrew Hexateuch. These suc- 
cessions form dynastic cycles or epics. 


Progression and Elaboration of Ritual Ritual may elaborate into cere? 
mony. Ceremony attaches one or more rituals to an occasion, Iepe 
tive of whether that occasion takes place but once or repetitively. z 
it takes place but once, it nevertheless is liable to be repeated in sym 
40t hardly needs pointing out that som 


have not achieved that stature. 
41See John 3:30. 


e of these can be morphaé; others perhaps 
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bolized form. Thus, Jesus performed the ceremony of washing his 
disciples’ feet on the eve of his betrayal. The custom itself was com- 
mon etiquette, and it already contained sentimental overtone; had this 
not been so, the deed could not have developed the impact which 
raised it to a higher level of symbolism. The deed was done once, but 


it developed a commemorative ritual. 
nobles washed the feet of a selected nu 
Thursday as part of a ceremony. The celebration of victory by the Allies 
in Paris, 1945, was an opportunistic ceremony which enlisted long 
established rituals, such as the Roman Catholic High Mass. The in- 
auguration of the President of the United States and the coronation 
of Britain’s monarch are programmatic ceremonies involving rituals 


both successively and simultaneously. 
Ritual is always dramatic, no matter ho 
Potential that evolved into the Greek theater and the No drama. In 


Greece the idea of theater was free to evolve out of ritual because 
Greek religion was not, or had not, a church. The Christian church 
has had for one of its ancestors the mystery religions of Hellenistic 
times, and in these ritual drama was enormously important. It is 
therefore a most natural thing that Christian church services should be 
dramatic rituals. A Roman Catholic High Mass, the Easter ceremony 
of the Eastern Orthodox Church are spectacular testimony to this fact. 
Quite as dramatic ceremonies were the Zagmuk of ancient Babylonia 


and the Day of Atonement ceremonial in the Jerusalem Temple. The 
vent (whether or not the event 


Ceremony is a way of converting an € c 
ever actually happened is immaterial, as long as the ceremonial par- 
ticipants believe it happened) into a symbol by commemorating it. 
Rituals are the operational basis on which cults are elaborated. 
Unfortunately, “cult” is an ambiguity, and anthropologists have not 
een guiltless in promoting it. “Cult of ancestors” and the “peyote 


cult” of American Indians cannot be lumped together casually. What- 
doing must lie in the fact that 


ever justification there may be for so r 
oth kinds stress a concrete rallying point about which a complex 
Of beliefs, attitudes, and acts is organized, so that the complex be- 
comes a gubernaculum vitae. 
Counterposed to this similarity is the 
focus, Those who practice the cult of a go 


Eventually European kings and 
mber of indigents on Maundy 


w primitive**—hence the 


difference in psychological 
ddess or of ancestors or of 


e dramatic nature of ritual, in a 
n Folklore: Growing up through 
hrough drama at death, April- 
January-March 1951:11-35; 


42 
? Dr. Lucile H. Charles has analyzed most ably th 
Cries of papers published in the Journal of America 


drama, July-September 1946:274-82; Regeneration t 
ming ceremonies, 


Une 1948:151-74; Drama in first-na 
rama in shaman exorcism, April-June 1953:95-122. 
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the dead focus their service upon these as the objects of their service. 
The peyote button, on the other hand, is consumed to attain a group 
contact with a world already believed in. Consequently, some bands 
practice peyote-eating to consolidate the “Indian way” against white 
inroads, while others use it in a centralized common experience 
within their semi-Christian religion. The peyote serves to make these 
movements mutually exclusive; they have no common focus of wor- 
ship. In other words, there is no peyote cult, but only numerous 
peyote sects, all stemming from the widespread frustration that has 
come from contact with a dominating alien culture. 

But if the peyote cult be allowed as such, then the label extends to 
the Ojibwa Midewiwin also: It is the cult of the migis shell. In both 
shell and button there lodges a supernal potency bestowed upon 
mankind by deity; by its use mankind is restored to some harmonious 
relationship with a universal. Shell and button are vehicles, not ob- 
jectives. Cult of a goddess, on the other hand, addresses service to 
the goddess herself. The goddess is a personified thematic morphé. 
Were we to seek an equation in Christian mythology with the cult of 
the migis shell, we should have to coin a “cult of the Host.” This 
nonetheless remains more nearly thematic than either migis or peyote, 
for the Host is symbolic of a Presence that actually is being wor- 
shipped. This is not true of migis or peyote. Were the Indian article 
to acquire a persona of some Sort, it would have advanced a step 
nearer to the orthodox meaning of cult. 

But even when one narrows the term “cult” to cover only those 
myths which focus upon a personified thematic morphé, one dis- 
covers that it still includes two usages. The “cult of the Virgin Mary” 
embraces the entire range of its actual incidence, historically as well 
as spatially considered. As this represents a movement that pervaded 
Occidental culture as a whole during some of its medieval centuries, 
the locution frames a real universe of discourse. But within the generic 
use there is also a more specific one, illustratively, Our Lady of 


Guadalupe, in Mexico. Here the cult has grown to be the spiritualized 
eidolon of a nation. 


Occidental culture has developed yet other elaborations of ritual 
and tale. Briefly, the ball 


et is thematic material developed through the 
ritual of dance; it has a common ancestor with the classical Greek 
theater. Oratorio is musical elaboration of the epic and dramatic 
potential of the myth-tale; to account for it historically would re- 


43For an account of this phenomenon, at once philosophical and understanding, 
consult F. S. C. Northro 


P. 1946. “The Meeting of East and West.” Macmillan, New 
York, Chap. II. 
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quire simultaneous discussions of the evolution of the Occidental 
music forms, the mystery plays, and the dramatic performances staged 
in the medieval churches during high festivals. 

Those are surely in error who would try to give some other name 
than mythopoea to these developments of Europe’s more recent cen- 
turies. The phenomena are far more than merely aesthetic elabora- 
tions of hoary traditional material. The student of culture history 
senses immediately that these art forms are the couch for themes 
over which Europe has brooded long, and behind which she has 
marshaled her loyalties. And when our eyes penetrate to their core, 
these themes turn out to be ancients in the dress of contemporaries. 
The elaborations of the warp and the weft of myth just described 
are the designs by which we Occidentals have continued to create 


world view. 


Theme Work‘! 


The wanderer through the mythologies of the world’s cultures ever 
comes upon pieces of landscape at once utterly new to him, yet 
somehow familiar. Features of topography and their mutual bearings 
are recognizable; the view nonetheless is quite itself and no other. 
Despite the diversities of motif, the earth is there as a universal 
mother; in death we reenter her womb. To grow up is to pass through 
a succession of rebirths. The female principle has the power to absorb 
and thus to deprive one of his virility; it is therefore to be both 
feared and overcome. The dead beloved cannot be brought back 
Death is irrevocable, because in the beginning of things a critical 


event decided the issue forever. And so on. : 
Sometimes the tales which incarnate such broodings are presum- 


ably, or even definitely, variants from a common stem: The same 


“The w and his followers—notably, C. Kerényi—in the field of 
mythology hee lee significant that virtual absence Pi its mentan so far 
needs explaining, the more so, since this writer has profited greatly from these 
authors. , 

inlays on a Science of Mythology” (Bollingen Series XXII, New York, 1949), 
Jung and Kerényi treat as “archetypes” the Primordial Child” an Kore. Maud 
Bodkin, in “Archetypal Patterns in Poetry” (Oxford, 1934; paperback edition, Vintage 
Books, 1958), applies “archetype” to discussions of “rebirth, Paradise-Hades, the 
image of woman, and others. These labels include features which, in the present 
essay, in some cases would be identified as morphaé, in others as themes. The 
Phenomena are real enough, whatever the method of analysis. But the writer is not 
at all ready to accept as valid Jung’s concept of archetype.” Moreover, this essay 
es not attempt to explore points of divergence and similarity among different ap- 
Proaches, let alone attempt reconciliations between them. 
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motif is there as vehicle, with certain details whose repeated and in- 
dependent invention is extremely improbable. In other cases, quite as 
certainly the tales have no connection whatsoever. On the one hand, 
they deal with the same life tragedy; on the other, they resolve it 
differently. And this is just what we should expect—knowing as we 
do man’s neuropsychic architecture, its antecedents in primate bio- 
sociology,“ its panecumenical adaptivity, and the uniqueness of 
event as being the end product of multiple, universal processes. 
Themes are the heart of mythology; they demand to be elaborated 
further. We shall examine two that overlap extensively. Moreover, 


the fact that they do not coincide will bring out more sharply the 
intriciate nature of thematic material. 


Power Quest Even if it be assumed (and the assumption is reason- 
able enough) that power quest is rooted in the dominance drive of 
primates and therefore ultimately in that of the vertebrates in gen- 
eral, the quest is obviously much more highly elaborated than the 
more elemental stuff from which it has sprung. 

A human dominance drive can take any shape that its cultural 
environment permits or encourages. There should be marked differ- 
ences in its patterns of expression according to the way in which a 
society would be placed on a spectrum of cooperation—competition— 
individualism,** The drive may, of course, become obsessive as every 
clinical psychologist knows, as history has documented it in certain 
exceptional individuals, and as dramatist and novelist have treated it, 
from “Macbeth” and “Moby Dick” to “All the King’s Men,” “What 
Makes Sammy Run,” and “Death of a Salesman.” 

We are dealing with something amorphous and deep-seated, 
capable of organization as various as personality itself. There is a very 
great deal of it in mythology, but it would be idle to try to determine 
at what point it passes from a nonmythologic to a mythologic dimen- 
sion of life. It is enough for our purposes that its treatment mytho- 
poetically be recognizable. 

In Orphism and other mystery cults, and also in Christianity (for a 
closely related reason), the quest took the shape of a search for a 
mystical union with the god, in which the initiate sought to empathize 
with the experience of the god, and expected that the god would like- 


48See E. W. Count. 1958. The biological basis of human sociality. Amer. Anthropologist 
LX:1049-85; also “Eine Biologische Entwicklungsgeschichte der menschlichen Soziali- 
tat’ (Mainz); Homo 1X(1958) 129-146; X(1959) :1-35; X(1959) :65-92. ” 
46Margaret Mead, ed. 1937, “Cooperation and Competition among Primitive Peoples. 
McGraw-Hill, New York. 
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wise empathize with him. For the seeker there was ritual prescribed 
by and participated in by the initiated group, and the actions of the 
individual were stimulated and channeled by his companions. Aside 
from group-directed mysticism in Christianity and also in Judaism (we 
cannot say as to the Orphics), there has long been recognized a 
private, individual kind where the individual did not follow a pre- 
scribed ritual, yet never escaped operating within the frame of his 
cultural pattern. 

Among the North American Indians the quest was for a tutelary 
spirit.47 Among the Plains Indians it was done by individuals; among 
those of the Northwest Pacific coast the quest followed a group- 
prescribed ritual.*8 Among the Pueblos the quest seems to be a kind 
of individual responsibility toward one’s society, so that what power 
he gains, he “pools.” Among the Ojibwa and Menomini there were 
the professions of Wabeno, Jesakkid, and Midè—the first two being 
individualistic and primitive shamanisms and the last a society of 
initiates. (Some Wabeno and Jesakkid were initiates in the Midé 
lodge.) It is to be noted that among the Plains Indians a spirit came 
and, so to speak, adopted the postulant, but the postulant neither 
became possessed by it, nor did he ever enter empathetically into the 
experience of his tutelary. (For that matter it seems that no American 
Indian ever sought to empathize with the life of his tutelary.) On the 
Northwest Pacific coast the spirit took complete possession of the 
Postulant, so exclusively that he was no longer responsible for the 
behavior of his body. Among the Ojibwa and Menomini he received 
into himself a nonpersonalized shell which was efficacious because it 
was the gift of the deities. The mysteries of Thrace, Hellas, and the 
Levant featured a theophagy.*® This never happened among the his- 
toric Hebrews. 

Power quest is treated by myth-tale as well as being acted in ritual. 
The relationships between them are not simple. The character of the 
myth-tale seems correlated somehow with presence or absence of 
8roup-prescribed ritual. North America is a great striking instance 

sion in Plains culture. Amer. Anthropologist 


*TSee Ruth F. Benedict. 1922. The vi 
24(1) 1-23; “The Concept of the Guardian Spirit in North America.” Memoire No. 29, 
American Anthropological ‘Association; Robert H. Lowie. “Primitive Religion.” Boni & 
Liveright, 1924; Liveright, 1948. Ch. l- 
48t Si ba aoler hae within mystery cults and Christianity, there has been room 
for both quest-with-group and individualistic quest; the Plains and Northwest Indian 
Culture areas together were a matter of either-or. , i 
49Ghost Dance and peyote cults demand mention; they are peculiar and variegated 
Ybridizations of nativism and nonliturgic Christianity. They represent the desperation 
Š under the impact of Westernism, and they are 


Of primitive cultures that are dying 
Messianic. Similar messianisms have occurred in South Africa and Melanesia. 
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of culture territory where a theme can be heavily elas ee 
yet be negligible in tale. In the Midewiwin the function o : sai 
etiological confirmation of the ritual. Possibly it started e rc ae 
fantasy or vision; it may be suspect of some stimulus di n Sep 
Christianity. Now, if a Plains Indian, a Seneca, or a Paiute $, 
vision which he relates, and on its inspiration founds a pow 
questing cult, then we have a de facto etiological | Nea Aane- 
clearly is not of a kind with the tale of Daedalus and Icarus, the q 


for the Holy Grail, the search for the Great White Whale, or the 
search for immortality by Gilgamesh.® 


Prometheanism The power-quest theme has in many instances be 
come involved with Prometheanism. Prometheanism is a defiance 0 
the power of the gods—man pitting himself against a power that A 
destroy him, yet which he cannot harm. The theme may be enacte 

under high emotional, even manic drive; it may be enacted in the 
coolness of a “calculated risk.” In either case, it is irreverent—even 


if in the individual it blend with, or dwell alongside of a very con- 
siderable degree of respect or reverence, 


The theme receives its name from 
Aeschylus. But Promethe 


Promethean figure—only that he contains an ingredient of it: He 
comes as close to the Promethean theme as fourth-century B.C. 


Judaism ever gets. In the world of that day and that place, one did 
not challenge the a 


thean will—this is 


century Judea, tho 
and God-abiding 
indictment unreve 
mend one’s ways 
power comes fro 
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In “Prometheus Bound” and in Job, Greek and Hebrew arraign God. 

Very unhappily the rest of Aeschylus’ trilogy has been lost; so that 
how he resolved the issue can only be surmised. At any rate, Aes- 
chylus was himself enough of his own Prometheus to have conceived 
this arraignment of Zeus. For it is Zeus, fully as much as Prometheus, 
if not more, who is under indictment, and from the standpoint of the 
subsequent progress of religious thought, it is incomparably the more 
portentous indictment. The Book of Job does supply an outcome of 
the inquiry (although with ironic parallel it may have been supplied 
at a later time when the original ending was lost), but it comes as a 
reassertion that divine wisdom and ways are forever above and be- 
yond the questioning of mortal man. 

And this is as close to an arraignment of deity as the Semite dared 
come. It was not in him to be irreverent like the Greek, because his 
idea of deity and of how the universe related to deity was totally 
different. Hence, unlike the Greek he could not proceed to the 
Aschylean kind of questioning that in fifth-century Athens was already 
beginning to rupture a numenal universe and to engender science. 
For when man can question divine behavior at all, that behavior has 
fallen behind the march of man’s sense of right. And it stands in the 
record that covers a half-millennium or so—from J’s story of Adam to 
the writer of Job—that in the Semite too there lay that insubordination 
which even at an early date he projected into the words of YHWH: 
“See, the man has become like one of us, in knowing good from evil; 
and now, suppose he were to reach out his hand and take the fruit of 
the tree of life also, and eating it, live forever!®! And later: “Then 
YHWH came down to look at the city and tower which human beings 
had built. YHWH said, ‘They are just one people, and they all have 
the same language. If this is what they can do as a beginning, then 
nothing that they resolve to do will be impossible for them. Come, let 
us go down, and there make such a babble of their language that they 
will not understand one another's speech.’ ”®? 

The Hebrew says: “Thou canst not know, dearly though thou 
wouldst.” The Greek says: “I will know—come what may.” The two 
attitudes travel down the ages in uneasy companionship within the 
Occidental world view. After all has been said, one must still live in 
a cosmos of Jovis regna or in one where the thoughts and ways of 
YHWH must be accepted as being as high above those of man as the 
heavens are higher than the earth. Or else, be destroyed, like Captain 


Ahab, the human who tried to play Titan. 


51Genesis 3.22. 
®2Genesis 11.5-7. 
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The Occidental Promethean definitely pits himself os eee 
verse. The mountain tie may ig eg eagles. bon 
eliever; in either case he arrays hi : s : > 
oe and inexorable odds, he speaks of it as i lh acl 
And when he triumphs, he writes “Anapurna.” The ae a hetero 
risks his body. There are other Prometheans who ph = “ingen 
souls by playing cards with the Devil, if this is t ies fe eer 
knowledge. The Fausts of both Goethe and Thomas an per 
sions of Prometheus after the Renaissance (as are mg i et ot 
in their own way). Dr. Frankenstein plunges into the unho n cae 
charnel houses that he may wrest from them the power o Sink 
life, and he looses upon earth an uncleanness as great as ap 
that ever came out of Pandora’s box. The Promethean Captain fe 
as we have noted, defies the lightning of heaven and the pie bie e 
the primal deep, and he carries mankind with him down to des La 
tion”? It is quite likely that this imagery would have been far mor 
graphic and terrible to an ancient Levantine than to Melville’s nin 
teenth-century readers, who saw in his myth no more than a story. 


Myth in Time Depth 


No world view has remain 
tinued to satisfy the thinker 
society together in a commo 
traveling through time, w 
stand it more than partial 
the Trickster cycles, even 
Possessing histories that 


ed unchanged indefinitely and yet con- 
, reassure the man of action, and hold a 
n ethos. Unless we have the life of a myth 
e may be certain that we shall never under- 
ly, The Sun Dance complex, the Midewiwin, 

the Orphic rites are elaborate institutions 


A A re 
will never be known. Sometimes we 
vouchsafed a few gleanings of such histories—archeological rec 


f : fi imple 
eries, fragments of rituals, tales, customs still rehearsed by simp 
folk; and they are precious indeed. 


53In her “Ancient Myths in Modern Poets 


” (New York, 1910), Helen A. Clarke cites 
fifteen ex 


i ies 
n the seventeenth to nineteenth centur 


metheus. Thus, 

mention at all. . s in its 
It would be unthinkable that an age should produce Promethean big life 

literature, yet none among its actual and living dwellers. One cannot stu y 


- zg . W. N. 
of Beethoven—particularly as it has been written about so sensitively by J 
Sullivan (1927, “Beethove 


ack 
n: His Spiritual Development.” Knopf, New Yari Ponari E 
edition: 1949a. The New American Library, New York), without feeling tha 
Prometheanism at its greatest and its profoundest. 
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In an exemplary way Waldemar Liungman® has traced the diffu- 
sions with their protean changes of myth-tale motifs and ritual motifs 
from their Sumero-Babylonian sources to their present-day occur- 
rences on both sides of the Mediterranean littoral. Leached of the 
grandeur they owned in the ancient mosaic of Mesopotamian world 
view, now rough-hewn to the dimensions of peasant festivities that 
have dodged capture by the mythoreligious system which now frames 
their lifeways—they bespeak processes of mutation that we can infer 
to some extent, though we cannot otherwise document. Here is the 
bulk of Europe’s “backyard mythology,” a mythology that often runs 
counter to canonical sanction. 

But now let us turn to the “frontyard mythology” again—that 


Levantine, Mediterranean, and Northwest European blending which 
view that has made and has been made by the 


t5 


became the world 
civilization of the Occiden : ; 
Sumerian and Babylonian cosmogony starts with an inchoate, 


watery abyss, vaguely personified, which engenders a succession of 
paired, sexed divinities; it is these who become the architects of a 
cosmic order and create all things including man. But to do so, they 
must gain ascendancy over the primal choas which spawned them. 
When, sometime in the sixth century B.C., the later pre-Exilic tra- 
dition of the Priestly Code (P) had taken shape in Judah, there still 
was a primal, watery abyss, but it had only one deity hovering over 
it, and his stately series of creations climaxed in a creation of man as 
a bisexual pair. Deity here did not have to achieve a mastery of some 
thing antecedent to and huger than himself. ; l 
The Mesopotamian cosmogony proceeds as a series of great periods, 
each succeeding one shrinking its dimensions from cosmic to human. 
It is based on the dynastic successions of the land (the ' king lists, 
etc.), and it is hardly more than a dateless chronology. Likewise, the 
P-tradition of Judah states a series of periods whose dimensions shrink 
as the contemporary is approached: from Adam to Noah to Abra- 
ham to Moses. The scheme undoubtedly has been adapted from the 
Mesopotamian; but the writer of P has a thesis. Each shrinkage shows 
a pruning: YHWH eliminates collateral lines of descendants, and 
saves a remnant from the earlier period with which to build the next; 


54Traditionswanderungen Euphrat-Rhein, FF Communications, Nos. 118-19 (Helsinki, 

1937-38). | The above statement is diagrammatic Actually, as we 
A he less. e a a j ` 

cavéat pane te ” traditions of Europe are not thus easily sundered. 


know, the “high” and the “low are 
See, for ERAN Richard B. Onians. 1954. “The Origins of European Thought.” 


University Press, Cambridge- 
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z ty. 
he starts a fresh covenant with the first man of os sre pe 
These are the deeds of YHWH, in the P-tradition, i Pa PA 
stories told about him. He “speaks,” he passes his re eae 
earth, but that is all. And it dawns on us that here is E pike 
planned control of the affairs of the world by a single ae Serie 
the entire account actually is the epic of YHWH: Sey gion eo 
events of history. Here is no mere chronology; here r is K a 
philosophy of history—the discovery of the Judean myt ae o n 
not without significance that this epic interpretation of even aE 
centuries came at about the time when Judah disappeared an tes 
neo-Babylonian flood: YHWH’s pruning was continuing. (ke “4 
fall of Jerusalem and the exile to Babylon became an operati 
his cosmic process. : r 
; Judah aad gies never contributed anything to the science o vad 
epted the astronomic findings o 


he Babylonian astrology that had FA 
born of those observations, and substituted a different status of Go 


nst thy sons, O Greece.” During the half- 


r the Great, one great body of world view, 
which we shall for conveni 


d to devise some modus vivendi rae 
Mopolitanism. The first age of this sort is the 
In an Age of Cosmopolitanism the world poet 
ed with locale, to be coextensive with politica 
s ethnocentric deities. Instead values and princi- 
nal boundaries because government and ethnos 
—the principles are universalized. The meaning 


ceases to be identifi 
boundaries, to posse 
ples transcend natio 
cease to be relevant 
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of the individual is reevaluated. The world view carries a dynamism, 
so that its adherents dedicate their lives to winning followers to it. In 
the first Age of Cosmopolitanism, Iranian and Syrian and Buddhistic 
missionaries penetrated inner Asia at the risk of life and limb; Jewish 
Pharisees “encompassed heaven and earth to make one proselyte.” An 
unknown seer wrote the Book of Jonah. The Bundahish was an ethical 
cosmology. 

There has been since that time only one more, a second, Age of 
Cosmopolitanism. It has come upon the world in but the last four 
centuries or so. The symptoms are here again: Matured cultures with 
profound world views face each other, and are forced to a modus 
vivendi between them. The individual is reevaluated; world views bid 
for his allegiance; missionaries seek him out. The very assumptions 
on which evaluations are made are rescrutinized. An Age of Cosmo- 
politanism is not an age of faith, but an age of search for a faith. 


The Intellectual Achievement of Mythopoeic Man“: 

primate line, its 
“intellectual 
ave be- 


As the capacity to symbolize emerged in a certain 
members became committed—quite unwittingly—to an 
adventure.” Primitive men built themselves worlds which h 
come the foundations for all the worlds that have followed. 

Out of their tales, rituals, monuments, their motifs, themes, mor- 
phaé, they condensed concepts which have never left us, which show 
no indications of ever leaving, and without which we should have no 
art, music, philosophy, science, or religion. A sample listing of these 
concepts will testify to their achievement: 

“V and the “Other” 

Value (as such) 

Space 

Time 

Nature as power, and as numinous; 

Cosmos 

Permanence and transcience; 

Regularity in the phenomenal world 

Person 

Ethic 

Antithesis: the anta 

Event (as such) 

Relatedness, and cause-and-effect 


o H. Frankfort, H. A. Frankfort, J. A. Wilson, Th. 
Ilectual Adventure of Ancient Man.” 


the “Holy” 


continuity, tradition 


gonism and balance of opposites 


56with appreciative apologies t 
Jacobsen, W. A. Irwin, “The Inte 
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Relativity 

Quest 

Catharsis 

Conscience (guilt) 

Generation, germination, birth 

The irrevocability of death 

Knowledge as value 

Credo as value 

History 

Tragedy 

The story of how a primate has been humanized is that of un- 
utterably naive young men beginning to see visions, and scarcely less 
naive old men dreaming dreams. As long as young men shall see 
visions, and old men shall dream dreams, so long will mythopoea 
abide with us. And when and if ever they cease, we shall no longer 


have either poets or engineers. For to see and to dream is mythopoea; 
and it is the mark of being human. 
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